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BEVERAGE DISPENSING APPARATUS WITH PRESENCE SENSING

CROSS-REFERENCES TO RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No. 61/923,612, filed
January 3, 2014.

[0002] This application is related to U.S. Application No. 13/168,875, filed June 24, 2011, which
claims the benefit of U.S. Provisional Application No. 61/358, 858, filed Jun. 25, 2010, and is a
continuation-in-part of U.S. Application No. 12/611,788, filed Nov. 3, 2009, which claims the
benefit of U.S. Provisional Application No. 61/113,183, filed Nov. 10, 2008.

BACKGROUND
[0003] A number of beverage dispenser designs are well known in the art. These include
carbonated beverage dispensers, non-carbonated beverage dispensers, beverage brewing systems,
and liquor distribution systems. Many beverage dispenser designs have separate nozzles to pour
(dispense) different beverages. Some beverage dispensers are capable of dispensing a variety of

beverages out of a single nozzle.

[0004] Beverage dispensers sometimes have an interface device (e.g., a keypad) for the selection
of options such as cup size or beverage. Such an interface device is usually designed with
appropriate beverage options for a particular establishment (e.g., a restaurant) and has a set number
of buttons. Prior to installation, the buttons on the interface device are assigned to dispense the

particular beverages chosen for that establishment.

[000S5] However, the adaptability of such known beverage dispensers may be less than ideal. For
example, once installed, it may be difficult to change the number of keys on the interface device.
Also, it may be difficult to reprogram the keys to dispense different beverages without manually
changing the interface device and/or switching beverage syrups at input valves. If a particular
beverage is depleted, or no longer desired, it may be necessary to block out the associated input
button or obtain a new interface device. To add a new beverage, it may be necessary to obtain a new

interface device with a new button for the added beverage.

Date Regue/Date Received 2020-11-05
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[0006] Embodiments of the invention address this less than ideal adaptability and other problems,

individually and collectively.

BRIEF SUMMARY
[0007] Reconfigurable control systems for beverage dispensers, beverage dispensers with a
reconfigurable control panel, beverage dispensers that sequence the dispensing of beverage fluids
that make up a selected beverage, beverage dispensers that allow for the dispensing of user
customized beverages, and related methods for dispensing a beverage are provided. Such control
systems, beverage dispensers, and related methods may provide increased flexibility for a vender of
beverages and the vendor’s customers. For example, the vendor can reconfigure the disclosed
beverage dispensers for different types and numbers of beverages. The vendor can set up a beverage
dispenser to sequence the dispensing of constituent fluids of a selected beverage, for example, to
terminate the flow of a beverage additive(s) prior to the termination of the flow of water, which may
help to avoid cross-contamination between selected beverages. The disclosed beverage dispensers
can be used to dispense a customized beverage having a customer selected combination of beverage
fluids. For example, a customized beverage might be a cola with a selected extra flavor shot, such

as lemon, cherry, or other desired flavor shot.

[0007a] In many aspects, a control system for a beverage dispenser may comprise: a motion
detector; a touch screen; and a control unit electrically coupled to the touch screen and the motion
detector. The control unit is configured to: enter a sleep mode after detecting no motion events from
the motion detector after a predetermined amount of time; and send a sleep graphical configuration
to the touch screen for display or tumn the touch screen off, as a result of entering the sleep mode.
The control unit is further configured to detect a motion event in proximity to the motion detector,
and as a result, exit the sleep mode, enter an operational mode by: sending a first graphical
configuration to the touch screen for display if the motion event is a first type of motion event,
wherein the first type of motion event includes detection of motion in proximity of the touch screen,
at a first distance from the touch screen; and sending a second graphical configuration to the touch
screen for display if the motion event is a second type of motion event, wherein the second type of
motion event includes detection of a passer-by at a second distance from the touch screen, the
second distance being greater than the first distance, wherein the second graphical configuration is

configured to attract attention of the passer-by.

Date Regue/Date Received 2020-11-05
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[0007b] In many aspects, a method for operating a control system for a beverage dispenser
may comprise: entering a sleep mode after detecting no motion from a motion detector of the
beverage dispenser after a predetermined amount of time; and sending a sleep graphical
configuration to a touch screen of the beverage dispenser for display or turn the touch screen
off, as a result of entering the sleep mode. The method may further comprise detecting a
motion event in proximity to the motion detector, and as a result, exit the sleep mode, enter an
operational mode by: sending a first graphical configuration to the touch screen for display if
the motion event is a first type of motion event, wherein the first type of motion event includes
detection of motion in proximity of the touch screen, at a first distance from the touch screen;
and sending a second graphical configuration to the touch screen for display if the motion
event is a second type of motion event, wherein the second type of motion event includes
detection of a passer-by at a second distance from the touch screen, the second distance being
greater than the first distance, wherein the second graphical configuration is configured to

attract attention of the passer-by.

[0007¢] In many aspects, a control system for a beverage dispenser may comprise: a motion
detector; a touch screen; a plurality of beverage dispensing valves; and a control unit
electrically coupled to the touch screen, the motion detector, and the plurality of beverage
dispensing valves. The control unit is configured to: send a first graphical configuration to the
touch screen for display; detect a presence of an authorized person using the motion detector;
send a second graphical configuration to the touch screen for display based on detecting the
authorized person, wherein the second graphical configuration comprises a user interface for
adjusting one or more operation parameters of the plurality of beverage dispensing valves;
receive input for adjusting an operation parameter among the one or more operation
parameters of at least one of the plurality of beverage dispensing valves via the user interface
displayed on the second graphical configuration; and control the at least one of the plurality of

beverage dispensing valves using the input for the operation parameter.

[0007d] In many aspects, a method for operating a beverage dispenser may comprise: sending

a first graphical configuration to a touch screen for display; detecting a presence of an

2a
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authorized person using a motion detector; sending a second graphical configuration to the
touch screen for display based on detecting the authorized person, wherein the second
graphical configuration comprises a user interface for adjusting one or more operation
parameters of a plurality of beverage dispensing valves; receiving input for adjusting an
operation parameter among the one or more operation parameters of at least one of the
plurality of beverage dispensing valves via the user interface displayed on the second
graphical configuration; and controlling the at least one of the plurality of beverage dispensing

valves using the input for the operation parameter.

[0008] In many aspects, controls systems can also include one or more detectors for motion
sensing. For example, following a period of no motion, the control system transitions into a
pre-determined sleep and/or energy saver mode (increasing display life). The recovery from
this mode is triggered by the next motion event detected. The manner of the recovery can take
several forms. One such example could be the playing of a “commercial” or “attract loop” on
the display of the device for the purpose of calling attention to the device and its availability
for use, without the user needing to make direct contact. This has the advantage of calling

attention from a distance.

[0009] In many aspects, controls systems can also include one or more detectors ambient
light detection. For example, the control system would be able to set or transition the display
to one of multiple pre-determined intensity levels based on the detected ambient light. A
device in dimly lit room would benefit from lower display intensity (brightness) than a device
near a brightly lit window. Likewise, as the ambient intensity light level changes throughout

the day, such an equipped device would periodically “adjust” the display intensity among the

2b
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pre-determined levels for optimal viewing and/or “energy saving” modes (increasing display
fife),

[6818] I many aspects, controls systems can also include one or more detectors for
detecting security/vandalism related events. For example, the control system so equipped
could be disposed to caphure images and/or stream video. An example would be upon impact
such as would be detected by an accelerometer, one or more images of the individual
performing the act is recorded for sebsequent use. Another example would be the sensing of
“maotion” that occurs during pre-selected “off” times (such as when a venue is closed). Such

a sensing could i furn trigger @ warning that would 10 turm initiate a switable response.

{6611} Inmany aspects, a system for a beverage dispenser can include a detector, a touch
screen, aud a control unit eloctrically coupled to the touch sereen and detector. The control
unit can be contigured to implement a method. In the method, a first graphical configuration
1s sent to the touch screen for display during an operational mode. A sleep mode is entered
after detecting no motion events from the detector after a predetermined amount of time. A
second graphical configuration is sent to the touch screen for display or the touch screen is
turned off beeause of entering the sleep mode. A motion event is then detected in proximity
to the detector, and as a result, the sleep mode is discontinued, and the operational mode is
activated, and the first graphical configuration or a third graphical configuration is sent 1o the

touch screen for display.
$6121 In manvy aspects, the third oraphical configuration is an atfraction video.
N g g

[8613] Inmany aspects, a plurality of beverage dispensing valves are controlied by the
contrel system, and the control systern powers the beverage dispensing valves off during the

sleep mode.

[#614] In many aspeets, tho control system powers the beverage disponsing valves en

during the operational mode,
[6015] Inmany aspects, the detector comprises a camera or infrarcd detector,

[B816]  Inmany aspects, a system for a beverage dispenser can include a detector, wuch
screen, and a control uait electrically coupled to the touch sereen and Hght detector. The
control unit can be configured o tuplement a method. Tn the miethod, a graphical
configuration is sent to the touch screen for display according to a first light intensity

detectad by the Hght detector. A second lght intensity is then detected using the light



CA 02935255 2016-06-27

WO 2015/103399 PCT/US2014/073011

detector, the second hght mtensity being difforent from the first light intensity. The graphical

configuration then made brighter or dimmer based on the second light intensity.

88177 ' many aspects, the graphical configuration is made brighter when the second hight

intensity is lesser than the first light intensity.

[B818]  Inmany aspects, the graphical configuration 18 made dimmer when the second light

ntensity is greater than the first lght intensity.
{6819 In many aspects, the detector comprises a camera or infrared detector.

{89281 inmany aspects, a system for a beverage dispenser can include a detector, touch
screen, and a control unit clectrically coupled to the touch sereen and lHght detector. The
control unit can be configured fo implement a method. In the method, a motion event is
detected using the detector during a predetermined span of time, As a result of detecting the

motion event, a security mode is entered,

{8921} Inmany aspects, & message to 3 secourlty system is sent based on detecting the

motion event,

{8822} Inmeany aspects, the detector comprises a camera, accelerometer, or infrared

detector.

(86231 Inmany aspects, the detector comprises a camera and the method further inclodes

recording fmages using the camera based on detecting the motion event.
[8624] In many aspects, 2 warning message on the touch screen.

16828} Inmany aspects, a system for a beverage dispenser can include a detector, touch
screen, a plurality of beverage dispensing valves, and a control unit electrically coupled to the
touch screen, light detector, and the plarality of beverage dispensing vatves. The control unit
can be configured to implement a method. In the method, a first graphical configuration is
sent to the touch screen for display. The presence of an authorized person is detected using
the detector. A second graphical configuration to the touch screen for display based on

detecting the authorized person.

[8626] Inmany aspects, the detector 1s a camera or radio froquency identification (RFID)

tag reader.



CA 02935255 2016-06-27

WO 2015/103399 PCT/US2014/073011

[8827]  Inmany aspects, 1n the case of the the detector being a camers, the controf system

tmplements face recognition method for detecting the presence of the authorized person.

[B828] T many aspects, in the case of the the detector being an RFID 1ag veader, the

authorized person possesses an RFID tag that is detected by the RFID tag reader.

{88281  Inmany aspeets, the RFID tag is attached to a food holding implement and the

second graphical configuration is a promotional graphical configuration.

[6638]  In many aspects, the sccond graphical configuration is a user interface for adjusting

operation parameters of the plurality of beverage dispensimg valves.

{0831} For a further understanding of the nature and advantages of the invention, reference
should be made to the following description taken in congunction with the accompanying
figures, 1t s to be expressly understood, however, that cach of the figures is provided for the
purpose of illustration and description only and is not intended as a definition of the limits of

the embodiments of the present mvention.

BRIEF DESCRIPTION OF THE DRAWINGS
{88321 FIG. 1 diagrammatically illustrates a reconfigurable boverage dispenser, in

accordance with many embodiments.

{66331  FIG. 2A shows a reconfigurable control pancl component that inclades sensing

regions, in accordance with many embodiments.

[0834) FIG. 2B illustrates and labels the sensing regions of the reconfigurable control

pancl component of FIG, 24,

16635)  FIG. 3 shows a recontigurable control panel component that can be used in an input

dovice having from one to sixteen input buttons, in accordance with many embodiments.

10036 FKIG. 4A diagrammatically illustrates a controf panel cover plate for a control panel
configuration compatible with the reconfigurable control panel component of FYG. 2A,
accordance with many embodiments.

168371 FIG. 4B diagrammatically ilhistrates another control panel cover plate for a control
pacel configuration compatible with the reconfigurable control panel component of FIG, 24,

in accordance with many embodiments.
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[8838] FIG. § diagrammatically llustrates a control system for the beverage dispenser of

FIG. 1, i accordance with many embodiments.

{80381 FIG. 6A shows a civeuit board that inchides a control unit and user reconfigurable

switches, in accordance with many embodiments.

[6848] FIG. 68 shows a portion of the circuit board of FEG. 64, showing a three-switch
bank of user reconfigurable switches and an eight-switch bank of user reconfigurable

switches,

{8841} FIG. A iHustrates posttions of a user reconfigirable switch used to enable/disable

a beverage sold-out configuration, in accordance with many embodiments.

[B042] FIG. 78 iHustrates user reconfigurable switch positions o scleet a two button
control panel configuretion, a four button control panel configuration, and an cight button

control panel configuration, in accordance with many embodiments.

[8943] FIG. 7( iHustrates user reconfigurable switch positions to select whether water or

soda is used as a base fluid for specific beverages, in accordance with many embodiments.
[8844] FIG. 8 is a perspective view of the reconfigorable beverage dispenser of FIG. 1.
[8845]  FRG. 9 15 a partially exploded view of the beverage dispenser of FIG. 8.

[8846] FEG. 18 is a perspective view of flow condrel system components for the beverage

dispenser of Fi(s. 8.

186471  FEG. 11 shows a reconfigurable beverage dispenser, in accordance with many

embodiments.

[8848] FEG. 12 15 perspective view of conmponents of a reconfigurable beverage dispenser,

in accordance with many crobodiments.
168497 FIG. 13 illustrates views of a diffuser, in accordance with many embodiments,
166367  FIG. 14 illustrates views of a diffuser, in accordance with many embodiments.

[8951] FIG. 15 15 a block diagram of a moethod for dispensing a selocted beverage, in

accordance with many embodiments.

168521 FIG. 16A illustrates a concurrent tindng of solenoid vakves dispensing a beverage

comprising & base fluid and a beverage additive, in accordance with many embodiments.
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[B853]  FEG. 168 illustrates a non-concurrent timing of solenoid valves dispensing a
beverage comprising a base fhuid and a beverage additive, in accordance with many

emtbodiments.

[8054] FEG. 160 illustrates another non-concurrent timing of solenoid valves dispensing 2
beverage comprising a base {luid and a beverage additive, in accondance with many
crobodiments,

[6655] FIG. 17A and 178 illustrate front and rear perspective views, respectively, of a
remote beverage tower with a touch screen interface, according to an embodiment of the
mvertion,

[8836]  FIG. 17C and 17D dlustrate front and rear perspective views, respectively, of a
integrated beverage tower with a touch screen interfuce, according to an embodiment of the
nvention,

168871 FRG. 18A illustrates a method of controlling a beverage dispensing machine to

dispense a beverage, according to an embodiment of the invention.
{88581  FIG. 188 illustrates a graphical embodiment of the method of FIG. 18A.

{659} FIG. 18C illusirates a method of controlling & beverage dispensing machine for

calibration, according to an embodiment of the imvention.
[8968] FEG. 18D dlustrates a graphical embodiment of the method of FIG. 18C.

{8061} FIG. 19A illustraics a method of controlling a beverage dispensing machine to

atiow fur screen cleaning, according to an embodiment of the invention,

{6862} FIGS. 13C and 198 illastrate graphical embodiments of the method of FIG, 124,
(80637 FIG. 20A ilustrates a graphical depiction of a service menu sereen, according o an
embodiment of the invention.

[6964] F1G, 208 Ulustrates a method of controlling a beverage dispensing machine 1o

perform a samitizing process, according to an embodiment of the jnvention.

18865] FEGS. 280 through 28K llustrate graphical enmbodiments of the method of FIG,
208,

~d
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[B866] FEG. 20F illustrates a method of controlling a beverage dispensing machine for

adjusting beverage dispense times, according to an embodiment of the invention.
{68677  FIG. 206 1llustrates a graphical erabodiment of the method of FIG, 20F,

[0068] KFIG. 20H illustrates ¢ method of controlling a beverage dispensing machine for

adjusting carbonation ratios, according to an embodiment of the invention.
{6669} FIG, 201 illustrates a graphical embodiment of the method of FIG. 20H.

(60787 FIG. 21 shows a method for detecting an cvent by a boverage dispensing maching,

according to erabodiments of the invention

DETAILED DESCRIPTION
{88717 The embodiments described herein provide reconfigurable control systems for
beverage dispensers, beverage dispensers with s reconfigurable control panel, beverage
dispensers that sequence the dispensing of beverage fluids that make up a selected beverage,
beverage dispensers that allow for the dispensing of user customized beverages, and related
methods for dispensing a beverage fhud. In many embodiments, the mumber of butions on a
control panel can be casily changed, which malkes it more casy to change the beverages
dispensed {c.g., number, type, size} by a beverage dispenser. Tn many cmbodiments, to
reconfigore the control panel buttons, user reconfigorable switches are set to select a control
panel configuration. Each sensing region of a control panel is associated with an input button
of the selected control pancl configuration or with a non-active portion of the selected control
panel configuration. A selected control panel configuration can combine sensing vegions o
react as a single button o form large buttons, which may beused to reduce the number of
buitons on the control pancl. A sclected condrol pancl configuration can also form smalicr
buttons by assigning fewer sensing regions 10 the buttons. A cover plate corresponding to the
selected conwrol panel configuration can be placed over the sensing regions. The cover plate
can include graphics indicating the locations of the buttons and the beverages associated with
the buttons. In this way, the number of buttons of a control panel and the beverages available

can be increased or deereased without having to obtain a new control panel.

18872} Further, embodiments of a recontigurable beverage dispenser have additional

dispensing modes. For example, a button on the control panel can be pressed and held to
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deliver a flavor shot. As ancther example, one or more buttons on the control panel can be

activated to dispense a beverage and a flavor shot.

{80731 T addition, some cmbodiments of a beverage dispenser inglude a diffuser located
nmediately apstream of a dispensing nozzle. In some embodiments, the diffuser delivers
cach of the beverage fluids dispensed to separate output orifices of a discharge nozzle for the
beverage dispenser. Discharging cach of the beverage fluids from separate output orifices
may decrease comtamination of a beverage from previcusly dispensed beverages, Insome
embodiments, the diffuser includes a provision for a solenoid valve for carbonated water
aud/or a provision for a solenoid valve for non-carbonated water, Placing a solenoid valve on
the diffuser reduces the distance between the solencid valve and the nozzle. Reducing the
distance from a solencid valve for carbonated water to the nozzle may decrease the loss of

carbonation in a carbonated beverage.

[6874] Embodiments may provide one or more of advantages to sellers {e.g., retailers) of
beverage dispenscrs, users of boverage dispenscers, establishments that sell beverages, and
other entities. For example, an advantage to beverage selling establishments may be a roore

adaptable beverage dispenser that includes a control panel that can be conveniently
reconfigured after installation. This allows the coutrol panel to be reconfigured to
accommodate variations not intended or realized at the time of installation. The control panel
can also be reconfigured to reficet the types of beverages currently available or otherwise
change the number of beverages available. For example, if a beverage X is not available, the
option of selecting beverage X can be removed from the control panel. Ifa now beverage Y

becomes available, the option of sclecting beverage Y can be added to the control pancl.

[8975] Advantages t¢ beverage dispenser sellers may include a more marketable product,
increased revenue from sales, and/or reduced inveniory. For example, a reconfigurable
beverage dispenser may provide a more conveniont and/or adaptable way of marketing
beverage products. A reconfigurable beverage dispenser may have a wider market since the
beverage dispenser can be reconfigured to a wide variety of establishments {e.g., restaurant or
bar). A wider market for the beverage dispensers may result in inereased sales revenues. A
seller of such beverage dispensers may be able to stock fewer versions instead of stocking

differcnt versions for cach type of cstablishment and thus, reduce their inveniory.
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[8876] Certain embodiments described herein may provide one or more of the above
advantages. One or more other advantages may be readily apparent to one skilled in the ant

from the disclosure.

66771 Reconfigurable Beverage Dispensers

{88781 FIG. 1 diagrammancally illustrates a reconfigurable beverage dispenser 10, in
accordance with many embodiments. The beverage dispenser 10 receives a phurality of
beverage fluids from a corresponding phorality of supply lines 12, 14, 16, 18, 20. The
beverage dispenser 10 inclades flow rate control devices 22, solenoid valves 24, a control
unit 26, a reconfigurable control panel 28, user veconfigurable switches 30, an on/off
indicator 32, one or more detectors 33, and a nozzie 36, The beverage dispenser can also
melude a ditfuser 34, or other suitable beverage fluid distribution component for distributing

beverage fluid(s} discharged from the selenoid valves 24 1o the nozzie 36.

668797  The supply lines 12, 14, 16, 18, 20 are in fluid communication with associated
beverage fluid sources. The supply fine 12 is in fluid commumnication with a water source 38
through a carbonator 40, The carbonator 40 is connected o a source of carbon dioxide

{COy) 42 1o carbonaic the water supplied by the water source 38. The carbonated water can
be directly supphed 1o the beverage dispenser 10 via the supply Hne 12, or it can be cooled by
a prechiller 42 connected to the carbonator 40, Prechilled carbonated water is supplied to the
beverage dispenser 10 via the supply line 14, The supply line 16 is in fluid communication
with the water source 38 through a prechiller 44 and supplies chilied non-carbonated water to
the beversge dispenser 10. The prechilier 44 can be omitted i some embodiments so that the
sapply line 16 provides water from the water source 3§ directly to the beverage dispenser 10
The beverage dispenser 10 can also have a heater {not shown). For example, 2 heater can be
located a switable location (e.g., upstream of the flow control devices 22, downstream of the
solenoid valves 24) to heat one or more of the beverage floids dispensed by the beverage

dispenser 10.

{88861 The flow rate control devices 22 can inchuade a flow rate control device coupled with
cach of one or more of the supply lines 12, 14, 16, 18, 20. Each flow rate control device can
be used to control the rate of flow of a beverage fluid communicated by one of the supply
lings. Each of the flow rate control devices can be an adjustable device (e.z., an adjustable
valve) configurable to provide a desired flow rate for the beverage fluid. Example flow rate

control devices 22 will be described in greater detail below with reference to FEG. 16,
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[B081] The solenoid valves 24 include a solenoid valve for cach of the beverage fluid
supply lines. Each of the solencid valves 24 can be individually controlled to control the
discharge of an associated beverage fluid. For example, one solenoid valve can be opened to
discharge a quantity of carbonated water, and another solenoid valve can be opened to
discharge an appropriate quantity of beverage additive. The discharged guantities of
carbonated water and beverage additive can be mixed in the diffuser 34 and dispensed from
the nozzle 36 as a mined beverage. The discharged guantities can also be separately
dispensed from separate discharge ports in the nozzle. Such separate dispensing may help to

reduce cross contamination between beverage fluids,

168821 The solenoid valves 24 are controlled by the control unit 26. The control unit 26 i
clectrically coupled to the reconfiginable control panel 28, The control unit 26 receives user
mput from the reconfigurable control panel 28 and controls the soleneid valves to discharge
quantitics of one or more beverage fluids so as to dispense a selected beverage from the
nozzle 36, The control unit 26 is also electrically coupled to the on/off indicator 32 and

controls the ow/off indicator 32 o indicate the on/olf status of the beverage dispenser 1.

{66831  The comrol unit 26 is electrically coupled with the one or more detectors 33, Such
detectors 33 can take 8 varicty of forms, as further discussed below. The detectors 33 can be
used by the control voity 26 10 sense an external event proximate to the beverage dispenser
10, and perform a method nresponse to sensing the event. Sach events can include, for

example, coccurrences of motion, light, sound, or force,

[6884] The control unit 26 is electrically coupled with the user reconfigurable switches 30
The user reconfigurable switches 30 can be configored to define a selected control panel
configuraticn. As will be described in greater detail below with reforence 1o FIGS. 2A
through 48, a selected control pancl configuration is used by the controf unit 26 to
recontigure and monitor the reconfigurable control panel 28 in accordance with the selected
control panel configuration.

YO

168851  The beverage dispenser 10 is capable of receiving water from the water source 38,
carbonated water from the carbonator 440, and/or one or more beverage additives from
beverage additive sources 46, 48, A beverage additive can include flavorings or syraps such
as, for example, tea flavorings, coffee Havorings, vitamin shots, sweetener shots, soft drink
syrups, ete. One or more beverage additives can be transferred from the boverage additive

sources 46, 48 1o the beverage dispenser 10 by the supply lines 18, 20 (e.g., input tubing), as
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described i greater detail below with reference to ¥F14G. 8. The one or more beverage
sources 46, 48 can inchide bag-in-box systems, as will be onderstood by those of ordinary

skill in the art.

[8086] Water supplied to the beverage dispenser 10 can be supplied from any water source
through nput tubing, as described in greater detail below with reference to FiG. 8 The
water and/or the carbonated water can be circulated through the prechillers 42, 44 betore
being supplied to the beverage dispenser 10, The prechillers 42, 44 can be any suitable
device for lowering the temperatare of the water and/or the carbonated water suppliad to the
boverage disponser 10, The prechillers 42, 44 can be incorporated into the beverage
dispenser 10. The prechillers 42, 44 can be separate devices or integrated into a single

device.

[8887] The beverage dispenser 10 can be configured to receive non-carbonated water
and/or carbonated water. In order to receive carbonated water, the water supplied 1o the
beverage dispenscr 14 can have carbon dioxide (COy) added to it by the carbonator 40, The
carbonator 40 can be any suitable device that is capable of dissolving carbon dioxide in water
or any other hquid or aquecus solution. Carbonated water can be supplied directly to the
beverage dispenser 10 by the carbonator 40 oy, alternatively, the carbonated water can be
circulated through the prechilier 42 before it is supplied to the beverage dispenser 10, The
water can additionally or alternatively be circulated through the prechiller 42 before it is
supplied to the carbonator 40, The carbonator 40 can be meorporated into the boverage
dispenser 14 or, alternatively, the carbonator 40 can be a separate device. For purposes of
ithastration, both carbonated water and non-carbonated water are illustrated in FIG. 1 as
being supplied to the beverage dispenser 10, However, supplying both carbonated and non-
carbonated water is not required.

[BO88] The beverage dispenser 10 can be capable of dispensing one or more beverage
fluids used to make a beverage. As used herein, a "beverage fluid” refers to any fhad
constitucnt of a beverage, for exanple, a beverage additive, water, carbonated water, various
types of alcohol, or any other beverage fluid constituent.  The beverage dispenser 1 can also
be capable of dispensing a blended beverage by mixing one or more beverage additives with
non-carbonated water and/or cartbonated water. The beverage dispenser 10 can also be

capable of dispensing @ boverage that does vot necessarily require mixing. For example, the
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beverage dispenser 10 can be capable of dispensing wine or beer. In addition, the beverage

dispenser 10 can be capable of dispensing non-carbonated water or carbonated water.

[B888]  Additionally, the beverage dispenser 10 can be capable of dispensing carbonated
beverages by adding carbon dioxide to 2 blended beverage or by mixing carbonated water
with a beverage additive. The beverage dispenser 10 can be implemented to dispense many
different types of tlavorings or beverage additives, flavored boverages, and blended
beverages. For instance, different tea flavorings can be provided to the beverage dispenser 10
to create g variety of blended tea beverages. The beverage dispenser 10 can be used o
dispense various flavorings aund beverages, mncluding but not fimited to water, tea, coffee,
juices, energy drinks, vitamin-fortified beverages, high fructose covn syrup beverages, or diet

beverages.

[8098] Example Control Panel For Reconfigurable Beverage Dispenser

#8917 FIG. 2A shows an example reconfigirable control panel coraponent 50 for the
reconfigurable control pancl 28, The recontigurable control panel conmponent 50 meludes
grouped sensing regions 52, isolated sensing regions 54, and visual indicators 56 that can be
associated with corresponding sensing rogions 52, 54. 1o many embodiments, the grouped
sensing regions 52 are reconfigurabie sensing regions and the isolated sensing regions 54 are
non-reconfigurable sensing regions. The user reconfigurable switches 30 (described in
greater detail below with reference to FEIGS. 6A through 7C) can be used to configure the
sensing regions 52, 54 so as to reconfigure the reconfigurable control panel 28, Although the
reconfigurable contol panel component 50 includes ten grouped sensing regions 532 and five
isolated sensing regions 54, any surtable number and combination of grouped sensing regions

52 and isolated sensing regions 54 can be used.

[8892] The user reconfigurable switches 30 can be used to correlate one or more of the
grouped sensing regions 52 to buttons of a selected control panel configuration for the

reconfigurable control panel 28. The user recoufigurable switches 30 can also be used to
activate and deactivate sensing regions, for example, one or more of the grouped sensing

regions 32 and/or one or more of the isolated sensing regions 54.

[8893]  The grouped sensing regions 52 and the solated sensing regions 54 can be of any

suttable size or shape. In the ilustrated embodiment, isclated sensing regions 54 are of

similar size and a square shape. The grouped sensing regions 52 are rectangular but have
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different sizes. The outer sensing regions of the grouped sensing regions 52 have a larger

arca and the inner regions of the grouped sensing regions 52 have a smaller arca.

{8094}  The scnsing regions 52, 54 are formed in an array on a front sensing surface 58 of
the reconfigurable control panel component 50, In many embodiments, each sensing

region 52, 54 is connected 10 a voltage drive source {not shown) and to a charge detector {not
shown) 1n accordance with capacitance resistance technology. When an object such as, for
example, a user’s finger comes into close proximity with a sensing region, the electric field
generated by the sensing region is disturbed and the charge detector indicates a sensing
region or button activation. The front sensing surface 58 of the reconfigurable control panel
component 30 does not need to physically contact an object used to activate a sensing region.
This may assist in minimizing any wear on the sensing regions and may further inerease the
overall reliability and lifetime of the beverage dispenser 14,

[6895] Inmany cmbodiments, the reconfigurable control panel component 50 includes a
front surface 60, which prevents olyjects from directly contacting the front sensing surface 54,
The front surface 60 can be situated in frord of the front sensing surface 58 to protect the
front sensing surface 58, Additionally, the reconfigarable control panel component 36 can be

configured with 3 gap between the front surface 6(F and the front sensing surface 58, An
object can contact the front surface 60 and disturb the clectric field generated by an
individual sensing region, thereby causing a butfon activation to be recognized by the control
unit 26. The front surface 60 can be composed of a clear acrylic sheet that can be surrounded
by a black ABS bezel along its outside edge or, alternatively, it can be constructed from any
material through which an clectric ficld may pass, such as plastic or glass. A scal may
encirele the outer edge of the front surface 60 along a hine of contact between the front
surface 60 and the front sensing surface 58. The scal may help to prevent dirt and moisture

from damaging the recontigurable control panel component 50.

{88967 Rather than making use of capacitive switching technology, many other types of
buttons or switches can be used. These switches include, but are not limited 1o, electric
contact swiiches, debounced contact switches, and any mechanical switch, toggle, or button

that can be activated by a user.

{88977 The visual indicators 56 can be light emitting diodes (LEDs) that indicate when a
sensing region 52, 54 has been selected. While the visual indicators 56 are not required, a

variety of visual indicators can be used, for example, an LED display or 2 liquid crystal
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display (LCD). In some embodiments, the visual indicators 56 communicate different
messages via different visual signals. For example, the visual indicators 36 can flash in a
constant or paticrned fashion, provide a constant signal, use different colors, provide a
patterned display, or provide other suitable visual indications. A constant flashing light can
indicate that a beverage is sold out, for example. As another example, a red hight can indicate
that a beverage additive associated with the beverage sclected has been depleted. As another
example, a flashing red light can ndicate the cccurrence of a vandalism or detection of

unauthorized persomnel.

[8898] The roconfigurable beverage dispenser 10 can be reconfigured n various ways,
Some examples of suitable ways of reconfiguring the beverage dispenser 10 include enabling
or disabling a "sold out” mode of the beverage dispenser {3, using sabsets of the grouped
sensing regions 52 to form buttons of a selected control panel configuration, calibrating the

timed dispense of the solenoid valves 24, and resetting the system defaulis.

{88997 The user reconfigurable switches 30 can be used to reconfigure the reconfigurablic
control panel 28, For example, the grouped sensing regions 52 can be grouped to form
buttons, and a "sold out” mode can be enabled/disabled using the user reconfigurable

switches 30

18108] FIG. 28 illustrates and labels the sensing regions 52, 54 of the reconfigurable
control panel component 54 of FIG. 2A. The reconfigurable control panel component S0
includes the ten grouped sensing regions 32 and the five isolated sensing regions 54, In many
embodiments, each of the ten grouped sensing regions 32 are grouped o one or more
groups or deactivated via the user reconfigurable switches 30, The ten grouped sensing
rogions 52 cover two arcas: Area "A” and Area "B." Each area has five sensing regions 52,
The sensing regions 32 within Area "A” are labeled: A1, A2, A3, A4, and AS. The sensing
regions 2 within Arca “B” arc labeled: Bi, B2, B3, B4, and BS. The reconfigurable control
panel component 50 inclades five isolated sensing regions 54. The isolated sensing

regions 54 are kabeled as: C1, C2, O3, C4, and C5.

{81811 FIG. 3 shows a reconfigurable control panel component 60, in accordance with
many cmbodiments. The reconfigurable control panel component 60 is similar to the
reconfigurable control panel component 58 deseribed above, but can be used 1 an input

device having from one 1o sixteen input butions.

[
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81021  Example Control Panel Cover Plates for Beconfisurable Beveragse Bispenser

16103} FIGS. 44 and 48 show front views of example cover plates 62, 64, respectively, for
the reconfigurable control panel 25 of the beverage dispenser 10, in accordance with many
embodiments. Each of the example cover plates 62, 64 includes delineated button

areas 00, 63 corresponding (o a selectable control paned configuration for the beverage
dispenser 14, The delineated button arcas 66, 68 match the corresponding sensing region
groupings for a selectable control panel configuration, and are assoctated with dispensing and
heverage options. The cover plate can also display visual indicators (o.g., labels) that indicate
the dispeosing and beverage options associated with the delincated button arcas 66, 68. Some
examples of dispensing and beverage options inchude cup sizes, tyvpe of beverage, pour,
cancel, flavor shot, or other suitable option. Dispensing and beverage options can be
indicated by abbreviations. For example, Small can be abbreviated as “S,” Medium can be
abbreviated as “M,” and Large can be abbreviated as “L.” In many embodiments, the cover
plate is removable and interchangeable, for example a removable and interchangeable card.
The cover plate can alse include gaps or transparent arcas that correspond to or are associated

with the visual indicators 56 of the reconfigurable control pancl component 36

{8184} The cover plate can be locaied in a gap between the frount surface 60 and the fromt
sensing surface 58 of the reconfigurable control panel component 50, Insucha
configuration, the cover plate may not make contact with an object used to activate a sensing
region 52, 54 of the reconfigurable control panel component SO, Alternatively, the cover
plate can be positioned in front of the reconfigurable control panct component 58, An
example mounting of the cover plate with be described in greater detail below with reference

1o FiG. &,

[0165) The cover plate 62, 64 can be of any suitable material snd have any suitable
thickness. Some examples of suitable materials include mylar polycarbonate film, paper,
cardboard, polycarbonate materials, plastic, glass, and acrylic. In many embodiments, the
cover plate includes mylar polycarbonate film. Mylar may provide superior strength, heat
rosistance, and msulating properties.  In addition, mylar way resist sticking to either the front
surface 60 or the front sensing surface 58 and, as a result, may be casily removable. In one
exemplary embodiment, the cover plate is constructed from a mylar polycarbonate film of
approxinately 0,010 sullimeters thick. If the cover plate 1s sttuated botwoen the front

surface 60 and the front sensing surface 58 of the reconfigurable control panel component 39,
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the thickness of the cover plate can be thin encugh to aliow the cover plate to fit in the gap
between the front surface 60 and the front sensing surface 58 and allow the electric field

generated by the sensing regions 52, 54 to pass through it.

p=d

[8886] The cover plate 62, 64 can have any suitable number or combination of delineated
button areas 66, 63 corresponding to the grouped sensing regions 52 and delineated button
argas correspounding to the isolated sonsing regions 54. In many embodiments, a delincated
button arca 66 refers to a button associated with one or more of the grouped sensing regions
52, and a delincaied button area 68 refers {0 a bution associated with one or more of the
isolated sensing regions 54, In FIG, 44, the cover plate 62 includes two delineated bution
areas 66 and five delineated button areas 68(a), 68(Dh), 68(¢). The cover plate 64 in FIG. 4B
includes four delincated betton areas 66 and five delineated button areas 68(a}, 63(b), 68(c).

In many embodimenis, the delineated button areas 68(a) are used to select a cup size: Small

5

{S); Medivm (M}; or Large (L), In many embodiments, the delineated button arca 68(b) 1
used as a powr button that, when pushed, causes the beverage dispenser 1{ to dispense a
beverage in a normal dispense mode. In some embodiments, holding down a delineated
buiton area 66 for 2 predefined period of time can cause beverage dispenser 10 to dispense in
other dispense modes. For example, holding down a delineated button avea 66 can be used to
dispense a flavor shot. In many embodiments, the delineated botton area 68(¢) is used as a

cancel buston that can be used to cancel the dispensing or cancel the boverage selection

{81871 The cover plate can include additional, fower, or different delincated buiton arcas.
For example, the cover plate can include a water button that may be used to dispense water
containing no beverage additive(s) 46, 48 from the beverage dispenser 10, In another
example, a delineated button arca can be used as a top-off button (shown i FIG, 8) that,
when pressed doring the normal dispense mode of the beverage dispenser 10, caoses the
beverage dispenser to dispense either water or a blended beverage if cither was the last
substance dispensed by the beverage dispenser. However, in many embodiments, the
beverage dispenser will not dispense a flavor shot when the top-off button is pressed if'a
flavor shot was the last substance dispensed by the beverage dispenser. When programming
the control urut 26, the top off button can also be used as an entor bution, confirming
selections and saving options chosen during programming and, for purposes of this

disclosure, the top off button 18 also referred to as the enter button.
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[B188] The delineated button areas 66, 68(a}, 68(b), 68(c}, and the corresponding sensing
arcas 52, 34, can be of any suitable shape or size. In FIG. 44, the delineated button areas 66
arc large and rectangular, and the delineated bution arcas 68{a}, 68(b), 68(c) are small and
square. In FIG. 48, the delineated button areas 66 are medium sized and rectangular, and the

delineated bution areas 68(a), 68(b), 68{(c) are small and square.

[8188] Contrel System For Beconfisurable Beverage Dispenser

{6118} FIG. 8 disgrammatically illustrates a control system 70 for the beverage

dispenser 10 of FI1G, 1. The control sysiem 70 includes the solenoid valves 24, the control
unit 26, the reconfigurable control panel 28, the user reconfigurable switches 30, and the
on/off indicator 32, and the one or more detectors 33. The components of the control system
70 can be conveniently grouped. For examiple, as shown in FIGS, 6A and 6B, a cireuit board
72 caninchude the control unit 26 and the user reconfigurable switches 30, As will be
described in greater detail below with reference to FIG. 9, the circuit board 26 can be
couplied with the reconfigurable control panel 28 to form an inierface control cassetic 74,
Although the circuit board 72 is shown separately from and in communication with the user
reconfigurable contol panel 28, the civeuit board 72 can be integrated with the user

reconfigarable control panei 28,

[8111f The circuwit board 72 includes a memory 76, the user reconfigurable switches 30, a
processor 78, and an I/0 interface 80 coupled to a data bus 82, The memory 76 or other
suitable computer readable media can store programmed control logic 84 (e.g., software
code) for performing the functions of the control umit 26, For example, the computer
readable medium can comprise progranmmed control logic 84 or software code for receiving
and processing information such as a user selected conirel pane! configuration and other user
input, code for actuating the solenoid valves 24 based on various dispensing options for a
selected control panel configuration, and any other suitable code associated with the
operations of the beverage dispenser 10, The memory 76 can also store data 86 and an
operating system 8R used in the operation of the beverage dispenser 10, For example, the
memory 76 can store a user selected control panel configuration for reconfiguring the buttons
on the reconfigurable control panel 28, The processor 78 can use the operating system 38 to
execute the programmed conirol logic 84, and in doing so, can also use any stored data 86.
The data bus 82 provides coramunication betwoen the memory 76, the processor 78, and the

user reconfigurable switches 30.
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[#112]  The cirewit board 72 can also be in commumication with other components of the
beverage dispenser 10 and/or other external devices, such as the prechillers 42, 44, the
carbonator 40, and/or butionboards or other user interface devices, via the /O interface 20,
The circurt board 72 also commumicates with the reconfigurable control panel 28, solenoid
valves 24, ow/off indicator 32, and one or more detectors 33 of the beverage dispenser 10 via
the 1O Inderface 80, The control unit 26 and the programmed control logic 84 can comprise

software, hardware, firmware or any combination thereof.

#3113} The reconfigurable contro! panel 2% recetves user input associated with the
operation of the boverage dispenser 10, The user uput can then be communicated to the

control untt 26.

[8114] FEGR. 6A and 6B arc photographic ihastrations of an cxanaple circuit board 72, in
accordance with many emwbodiments. The circuit board 72 nclades the control unit 26
{shown in FIG. 8) and the user reconfigurable switches 30, The user reconfigorable
switches 30 include a first switch bank 3((a) and a sccond switch bank 30(h). Inthe
illasteated example circutt board 72, the first switch bank 30(a} and the second switch

bank 30(b) are DIP (“dual in-line package™) switches. Although DIP switches are illustrated,
any suitable number or type of switches can bo used for the user roconfigurable switches 30
The first switch bank 30(a) inchides three individual switches labeled 1,7 %2, and “3.” The
second switch bank 30(b} includes eight individual switches fabeled ©1,7 2,7 3,7 4,7 =3”
“6,7 7,7 and “8.7 Each of the individual switches can be placed 1n an “ON” (ap) or “OFF”
{down) position. The eight switches on the sccond switch bank 30(b) correspond to cight of
the ten grouped sensing regions 52, labeled A1, AZ, A3, A4, BI, B2, B3, and B4 (shown in

FIG. 2B).

(81857 Examples of Reconfisuring 3 Reconficurable Beverage Dispenser

[#116] A reconfigurable boverage dispenser can be reconfigured in various ways., Some
examples of suitable ways of reconfiguring a reconfigurable beverage dispenser inchade
enabling or disabling a "sold out” mode of the beverage dispenser, programming the control
panel sensing regions to form control panel buttons using the user reconfigurable switches,
calibrating the timed dispense of the solenoid valves using the buttons on the reconfigurable
control panel, and resetiing the system defaults. These examples are described below in

further detail,

i9
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{8117} A user can use the user reconfigurable switches to reconfigure the control pancl. In
one exemplary embodiment, a user can reconfigure the control panel sensing regions to form

buitons and/or enable or disable the "sold owt™ mode using the user recontigurable switches.

[8118] FEGS. 7A, 7B, and 7C illustrate example switch settings for the first switch
bank 34(a) and the second swiich bank 30(b) of the user reconfigurable switches 30 on the
circwit board 72, As will be described in greater detail below, the user recounfigurable
switches 30 can be used to enable/disable a “sold out” configuration, select a conrol panel
configuration for the reconfigurable conirol panel 2%, and select a base fluid for beverage

selections {¢.g., non-carbonated water or carbonated water),

{6119} FIG. 7A illustrates seitings 90, 92 for switch “17 of the first swiich bank 30(a). In
many swbodiments, switch *17 of the first switch bank 3(0{a) is used to enable/disable a “sold
out” configuration for the beverage dispenser 10, A "sold out” configuration can be
associated with 4 supply of beverage additive being depleted. In setting 90, switch “17 of the
first swiich bank 30(a} is in the “ON” (up) position, and the reconfigurable control pancl 28 is
enabled ina "sold out”" configuration. v setting 92, switch “17 of the first switch bank 30(a)
is in the “OFF” {down) position, and the "sold out” configuration 1s disabled. In some
cmbodiments, the user can move switch “17 of the first switch bank 30{(a} from setting 90 o
setting 92, and from setting 92 to setting 90, In some embodiments, a sensing switch {2.g., 2
vacuum switch) s attached to the input supply of a beverage additive, for example, an input
supply 1 a bag-m-box system. When the beverage additive 18 empty {(i.e. "sold out”), a
vacuuin is generated by the pump conveying the beverage or beverage additive. This vacoom
opens the sensing switch, which can be coupled to switch *1” of the first switch bank 30(a) so

IR RA

as to place switch *1” m the “sold out” configuration.

[8126] FIG. 78 ilustrates settings 94, 96, 98 for switches <27 and “3” of the first switch
bank 30(a). In many embodiments, switches “27 and “37 of the first switch bank 30(a) arc
used to select a control panel configiration {e.g., the mumber of buttons) for the
reconfigurable control panel 28, Setting 94 has the switch 27 of the first switch bank 30(a)
in the “ON” {up) position and switch *3” of the first switch bank 30{a) in the “OFF” (down)
position. Setting 96 has the switch “27 ¢f the first switch bank 30(a) in the “ON” {up)
position and switch “3” of the first switch bank 30(a) in the “ON” (up) pesition. Seiting 98
has the switch “27 of the first switch bank 30(a) in the "OFF” (down) position and switch “37

of the first switch bank 30(a) in the “OFF” {down) position.
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(#1271  Inmany embodiments, moving switches 2”7 and 37 of the first awitch bank 30(a)
tinto setting 94 reconfigures the reconfigarable control panel 28 into a two-button
configuration. In this two-button configuration, the grouped scasing regions 52 within Arca
"A" fabeled AL, A2, A3, Ad, and A5 correspond to a single beverage option or beverage
additive (e.g., flavor shot), and the grouped sensing regions 52 within Area "B" labeled B1,
B2, B3, B4, and BS also correspond to a single beverage option or beverage additive (e.g.,
flavor shoth. In this two-button configuration, a first button is formed by the sensing regions
32 in Area A" and a second button is formed by the sensing regions 52 in Area "B In this
two-button configuration, pressing any of the sensing regions labeled Al, A2, A3, Ad, or AS
i Area “A” causes the entire Area “A” to veact as a single selection when any part of Area
“A” is pressed. Pressing any of the sensing regions labeled B1, B2, B3, B4, and BS in Arca
“B” capses the entire Area “B” 10 react as a single selection when any part of Area “B” 15
pressed. When the reconfigorable control panel 28 is in a two-bution configuration, only two
solenoid valves associated with the two beverages (or beverage additive) and the water

solenoid valve and/or the soda solenoctd valve are used.

n

16122) o maony cobodimends, moving switches “27 and “3” of the first swiich bank 30(a)
nto setting 96 reconfigures the reconfigurable control panel 28 into a four-button
configuration. In this four-buiton configuration, the sensing regions 52 labeled Al and A3
correspond to a single beverage or beverage additive, the sensing regions 52 labeled A2 and
A4 correspond to a singie beverage or beverage additive, the sensing regions 52 labeled B
and B3 correspond 1o a single beverage or beverage additive, the sensing regions 52 labeled
BZ and B4 correspond {0 a single beverage or beverage additive, and the sensing regions 52
fabeled A5 and BS are disabled. In thus four-button configuration, a first button is formed by
sensing regions labeled Al and A3, a second button is formed by sensing regions labeled A2
and A4, a third button is formed by sensing regions labeled Bl und B3, and a fourth button is
formed by sensing regions labeled B2 and B4, In this four-bution configuration, pressing
either of the scusing regions labeled Al and A3 causes a reaction as g single selection,
pressing cither of the sensing regions labeled A2 and A4 causes a reaction as a single
sclection, pressing cither of the sensing regions labeled Bl and B3 causcs a rcaction as a
single selection, and pressing either of the sensing regions labeled B2 and B4 causes a
reaction as a single selection. When the reconfigurable control panel 28 15 in a four-button
configuration, four solenoid valves associated with the four beverages (or beverage additives)

and the water solenoid valve and/or the soda solenoid valve are used.
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[B123]  Inmany embodiments, moving switches *2” and of the first switch bank 30{a)
o setting 98 reconfigures the reconfigarable control panel 28 into an eight-button
configuration. In this eight-bution configuration, cach of the sensing regions 52 labeled A1,
A2, A3, A4, BI, B2, B3, and B4 forms a separate button and corresponds to dispensing
beverage or beverage additive, and the sensing regions 32 labeled AS and B3 are disabled.
Pressing cach of the sensing regions 52 labeled A1, AZ, A3, A4, B1, B2, B3, and B4 causes a
reaction as a separate selection. When reconfigurable control panel 28 1s in an cight-button
configuration, eight selenoid valves associated with the eight beverages (or beverage

additives) and the water solenoid valve and/or the soda solenoid valve are used.

161247 FIG. 7C iHustrates a setting 100 for the switches of the second switch bank 30¢b).
In many embodimments, the second switch bank 30(b) is used to sclect a base fluid for cach
beverage selection. For example, the second switch bank 30G(h) can be used to associate the
sensing regions 52 used to make beverage selections with carbouated or non-carbonated
beverages. The second switch bank 30{(b) includes eight individual switches labeled 1,7 %2,
SR 475077 7 and 8.7 In meny embodiments, each individual switch can be set to
cither “WATER” by piacin g the individual switch #n the up position or “SODA” by placing
the mdividual switch in the down position. Setting a switch of the second switch bank 30(b)
to “WATER” can cause dispensing of non-carbonated water from the water solenoid valve
when dispensing the corresponding beverage so that the beverage is non-carbonaied. Setting
a switch of the second switch bank 30(h) to “SODA” can cause dispensing of carbonated
water from the carbonated water solenoid valve so that the corresponding beverage 1

carbonated.

(831281 A timed dispense can refer to a volume of figuid dispensed by cach solenoid valve.

A timed dispense is controlied by the preprogrammed time that a solenoid valve 24 s open

during dispense and the flow rate into the solenoid valve 24 conirolied by a flow rate control

device 22, The user can calibrate a timed dispense of each solenoid valve by using buttons

on the reconfigurable controf panel 28 to determine the current amount of vohime dispensed

by cach solencid valve and then by adiusting the flow rate condrel davice 22 (shown in

FiG. 1)) associated with cach solenoid valve to achieve the target volinue. Some examples
of timed dispenses that can be calibrated include the fimed dispense of the non-carbonated

and carbonated water in a beverage, the imed dispense of a beverage additive for beverages

ot flavor shots, the tiwed dispense associated with cup size amounts, and other suitable timed

dispenses. These exemplary calibrations are described in further detail below.



CA 02935255 2016-06-27

WO 2015/103399 PCT/US2014/073011

[B#126] In one example, the user can calibrate the timed dispense of non-carbonated water
it @ beverage. In one case, the user simultancously activates (e.g., presses) and holds fora
predefined period of time any portion of Arca "A" and any portion of Arca "B." if the
calibration mode is activated, the visual indicator 56 associated with the "Pour” bution 68(b)
indicates (e.g., flashes) that the beverage dispenser 1¢ in calibration mode. The user can place
a measwring dovice (e.g., graduaied eylinder or brix cup) under the nozzle. The user then
selects the "Pour” button 68(b). The volume of non-carbovnated water for the current timed
dispense of the associated solenoid valve will be dispensed into the measuring device. The
user can adjust the flow rate into the associated solenoid valve using the associated flow rate
coutrol device 22 (shown in FIG, 14) to achieve the target volume for the non-carbonated

water.

181271 Inanother example, the user can calibrate the timed dispense of carbonated water in
a beverage. In oune case, the user sintultancously activates (¢.g., presses) and holds for a
predefined period of time any portion of Arca "A" and any portion of Area "B ifthe
calibration mode is activated, the visual indicator 56 associated with the "Pour"” button 68(b)
indicates {(c.g., flashes) that the beverage dispenser is in calibration mode. The user can place
a measuring device {e.g., graduated cylmder or brix cup) under the nozzle. The user then
selects the "Cancel” button 68(¢). The volume of carbonated water for the corrent timed
dispense of the associated solenoid valve will be dispensed into the measuring device. The
usor can adjust the flow rate info the associated selenoid valve using the associated flow rate

control device to the target volume for the carbonated water,

[6128] Inanother example, the user can calibrate the timed dispense of beverage additive in
a boverage. In one case, the user simultaneously activates (e.g., presses) and holds fora
predefined period of time any portion of Area "A" and any portion of Arca "B." If the
calibration mode is activated, the visual indicator 56 associated with the "Pour™ button 68(h)
mdicates (e.g., flashes) that the beverage dispenser is in calibration mode. The user can place
2 measuring deviee {¢.g., graduated cylinder or brix cup) under the norzle. The user then
sclects the bulton 66 associated with the beverage having the beverage additive (e.g., flavor
shot) that is being calibrated. For example, if the user is calibrating a cherry flavor shot, the
user selects the button associated with the cherry beverage. The user can select the "Powr™”
button 68{(b). The volume of the beverage additive for the current timed dispense of the

associated solenoid valve will be dispensed into the roeasuring device. The user can adjust
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the flow rate mto the associated solenoid valve 24 using the associated flow rate control

device 22 to the target volome of the beverage additive.

[#128]  Another example allows the user to calibrate the timed dispense of the beverages for
cach cup size. In this way, the user can adjust the portion or vohme of each beverage for
cach cup size. In one case, the user enters this portion control calibration mode by activating
{c.g., pressing and holding} the onc or more of the cup size buttons 68(a) for a pre-determined

amount of time until one of the cup size buttons 68(a) and the visual indicator 56 associated

The

with the "Pour” buiton 68(b) indicates portion control calibration mode (e.g., flashes).
user selects a button 66 on the reconfigurable coutrol pancl 28 associated with the beverage
for which the timed dispense will be set. A visual indicator §6 associated with the beverage
can indicate that the beverage was selected. The user sclects a cup size button 68{a). The
visual mdicator 56 associated with the cup size bution 63(a) can indicate the selection {e.g.,
flashes). The user places a cup or other beverage holder of the selected size with or without
ice under the nozele. The user then presses and holds the cup size button 68(a) to begin
dispensing the beverage and start the dispense timer. The user releases the cup size bution
68(a) to end the dispensing and stop the dispense timer. While in the cup size calibration
maode, the user can continue to repeat the process to calibrate the cup sizes for each of the
beverages. The user can exit and save the dispense times by activating a button. In some
embodiments, the dispense times are automatically saved after a peried of time clapses. The
dispense times can be stored in the memory 76 of the control unit 26 of the interface control

T

cassetie 74, The dispense times can be used to actuate the solenoid valves 24,

[#138] 1o some embodiments, the user enters one or more buttons ov the reconfigurable
control panel 28 to exit the cahibration mode and return to standby mode. For example, while
in calibration, the user can simultancously press or otherwise activate two buttons {(e.g.,
buttons labeled Al and B2) for at least a predefined period of ime {e.g., 3, 4, or § seconds).
The visual indicator associated with the "Pour” button 68(b) stops flashing o indicate that the
beverage dispenser 10 is no longer in calibration mode and has been returned to standby
mode.

{81311 Insome embodiments, the reconfigurable beverage dispenser 10 can be reset to
systern defaulis by the user. The system defaulis can include settings provided by the
maunutacturer or other entity, The systera defaults can be customized settings for the

establishment in some cases.
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18132}  Example Bispensing Maodes

16133}  The reconfigurable beverage dispenser 10 can be used to dispense beverages or
beverage additives in any suitable mumber and type of dispensing mode. Some examples of
suitable types of dispensing modes inchide: a portion-controlied dispense of a beverage, a
demand pour of a beverage or beverage additive, a porticn-controlled dispense of a beverage
additive {¢.g., dispense of flavor shot), and a portion-controlled dispense of a boverage

additive and beverage.

&

[8134] toan exemplary portion-controlled dispense of a beverage dispensing mwode, the
user can select one or more buttons on the recontigurable control panel 28 to dispense a
predefined volume of a beverage. The predefived volume can be preset before installation
and/or calibrated by the user. In this exemplary dispessing mode, the usor can place a cup or
other beverage holder with or without ice under the nozzle. The user selects a button 66 on
the reconfigurable control panel 28 associated with the beverage selected for dispensing. The
visual indicator 56 associated with button 66 illominaics or otherwise indicates the beverage
that is sefccted. The user selects a cup size by pressing one of the cup size buttons 68(a). In
response, a visual indicator 56 associated with the selected cop size will iluminate or indicate
dispensing. The beverage dispenser 10 dispenses the sclected beverage. The visual indicator
36 associated with the selected cup size can furm off at the end of the dispensing. The user
can activate the cancel button 68(c) at any time during dispense to ternyinate the dispensing

and return the beverage dispenser 14 to a standby mode.

16138]  An exemplary demand pour of a4 beverage or beverage additive begins with the user
placing a cup or other beverage holder with or without ice ander the nozzle. The user selects
a button 66 on the reconfigurable control panel 28 associated with the beverage or boverage
additive (e.g., flavor shot) selected for dispensing. The visual indicator 56 associated with
the sclected bution 66 ithiminates or otherwise indicates the beverage or boverage additive
that is selected. The user presses and holds the pour button 68(b) or otherwise continuously
activates the pour button 68(h). The visual indicator 56 associated with the pour button 68(h)
tluminates or otherwise indicates dispensing. The dispensing of the boverage or beverage
additive will be maintained as long as the poar batton 68(b) is activated. The viseal indicator

56 associated with the pour button 68(b) turns off at the cnd of the dispensing.

[#136] Inan exemplary portion-controlled dispense of a beverage additive dispensing

mode, the user selects one or more buttons on the reconfigurable control panel 28 to dispense

N3
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a predefined volume of a beverage additive (e.g., dispensing a flavor shot). The predefine
volume can be preset before installation and/or calibrated by the user. In this mode, the user
can place a cup or other beverage holder with or without ice under the nozzle. The user
presses and holds or stherwise continuonsly activates a bution 66 associated with the
beverage corresponding o the beverage additive until the visual indicator 36 indicates {e.g.,
flashes) that the beverage additive will be disponsed. This activation can occur after a
suitable predefined period of time such as, for example, 3 seconds, 4 seconds, or 5 seconds.
For example, the user can press and hold down the button associated with the Cola beverage
for 3-5 seconds to dispense flavor shot of Cola syrup. The user selects a cuap size by pressing
one of the cup size buttons 68(a), and in response, the beverage additive is dispensed. The

elected cup size can determine the volume of beverage additive dispensed. Onee dispensed,
the beverage dispenser 10 returns o standby mode. In this dispense mode, the solenoid

valves 24 associated with the carbonated or non-carbonated water may not be activated.

{81371 Inan exemplary portion-controlled dispense of a beverage additive and beverage,
the user selects one or more buitons on the rewnﬁgurable control panel 28 to dispense a
predefined volume of a beverage additive {e.g., flavor shot) and beverage. The user places a
cup or other beverage holder with or without ice under the nozzle. The user presses and
holds or otherwise continuously activates a bution 66 associated with the beverage
corresponding to the beverage additive antil the visual indicator 56 indicates (e.g., flasheg)
that the beverage additive option has been activated. This activation can occur after a
suttable predefined period of fime such as, for example, 3 seconds, 4 seconds, or S seconds.
The user selects a button 66 on the reconfigurable control panel 2% associnted with the
beverage sclected for dispensing. The selected beverage can be the same beverage associated
with the selected beverage additive or a different beverage. The visual indicator 56
associated with the selected button 66 ifhominates or otherwise indicates the beverage
sclection. The user sciecis a cup size by pressing onc of the cup size buttons 68(a). In
response, the beverage dispenser 10 dispenses the selected beverage and then afier a
predefined period of time, dispenses the beverage additive. The predefined period of time
can be any sutiable time such as | sccond, two seconds, or theee seconds.  Dispensing the
beverage additive and beverage at the same time can improve the mixing of the beverage
additive into the beverage. In one case, the beverage additive is dispensed before the
beverage stops being dispensed can further improve the mixing. In this dispense mode, the

timed dispense of the solencid valve(s) associated with the beverage can be reduced to

26



CA 02935255 2016-06-27

WO 2015/103399 PCT/US2014/073011

account for the volume of beverage additive dispensed. n this way, the total volume
dispensed will be the same with without the beverage additive. Once dispensing of the

beverage and beverage additive ends, the beverage dispenser 10 returns {o standby mode.

[6i138] Example Reconfigurable Beverage Dispensers

{81381 FIG. 8 is a perspective view of a beverage dispenser 14, in accordance with FIG. 1.
The beverage dispenser 10 imcludes a base portion 102, 8 trunk portion 104, and an upper
portion 106, The beverage dispenser 10 also includes a lock and button mechanism 108, a
front access panclt 110, atop access panel 112, an electric plug assemubly 114, input tubing

116, the reconfigurable control panel 28, a nozzle cap 118, and a drip pan 120,

[8148]  Alkhough the base portion 102 is free standing in the illustrate example, the base
portion 102 cun be fixed or removably attached to a surfuce such as a counter. The base
portion 102 of the beverage dispenser 10 is also fixed or removably attached to the tunk
portion 104, The upper portion 106 is attached to the trunk portion 104 of the beverage
dispenser 19 by hinges (not shown). The hinges allow for casy opeoning of the beverage
dispenser 190, as will be explained in greater detail below. Althoogh hinges are used in this
cmbodiment, other suitable mechanisms can be used to attach the upper portion 106 to the
trunk portion 104, For example, a variety of screws, tabs, snaps, bolts, or other devices can
be used to facilitate attachment, some of which can be fixed and others of which can be

moveable.

{6141} The top access panel 112 can be removably attached on top of both the upper
portion 106 and the top of the trunk portion 104, The top access panel 112 can provide
protection to internal components of the beverage dispenser 19, and the top access panel 112
can also prevent the beverage dispenser 10 from being opened when it is in place. The top
access panel 112 can simply rest on top of the beverage dispenser 10 or, alternatively, it can
be secured in place on the beverage dispenser 10, A variety of scrows, tabs, snaps, bolts, or
other devices can be used to facilitate the secured attachment of the top access panel 112 10
the beverage dispenser 10, and the attachment can be a fixed attachment or a moveable

attachmenit.
{8142} The opening or closing of the beverage dispenser 10 and/or delivery of power (o the

beverage dispenser 10 can be controled by the lock and button mechanism 108, For

example, when the lock and button mechanism 108 1s unlocked and the top access panel 112
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18 removed, the upper portion 106 of the beverage dispenser 10 can be opened upward (as
shown in FIG. 9} to allow casy access to tnternal components of the beverage dispenser 10.
Additionally, when the upper portion 106 is in an opened position, the front access panel 110
can be removed, allowing additional access o the mtermnal components of the beverage
dispenser 1. The easy access to internal components of the beverage dispenser 10 may
assist in maintenance and service of the beverage dispenser 10 and s componenis. Further,
when the upper portion 106 15 in an opened position, the interface countrol cassette 74 can be
disconnected from a dispenser phag 122 and removed from the upper portion 106 for
reconfiguration (shown in F1G. 9). The front access panel 110 can be removably attached to
the trunk portion 104 of the beverage dispenser 10, and the front access panel 110 may
provide protection to internal components of the beverage dispenser 10, The front access
panel 11 can be held i place by the upper portion 106 of the beverage dispenser 10 or,
afternatively, it can be secured in place by any suliable means such as, for exampie, scrows,
tabs, snaps, or bolts. The opening or closing of the beverage dispenser 10 and/or delivery of
power to the beverage dispenser 10 can be controlied by other mechamisms or devices than
the lock and button mechanism 108, For example, the delivery of power to the beverage
dispenser 10 can be controlled by a power switch or button situated ou the beverage dispenser

10.

{8143} The beverage dispenser 10 receives clectrical power from the electric plug
assembly 114, which can include a standard two or three-prong electric plug. The electric
plug assembly 114 can further inchade a power transformer that 1s capable of receiving a
standard electrical power signal such as, for example, a power signal of approximately 120V
{or approximately 240V in Buropean applications) and supplyiog the beverage dispenser 10
with an appropriate power signal. The power signal provided to the beverage dispenser 10

can be a refatively low voltage signal such as, for example, a 12V power signal.

[#144] The beverage dispenser 10 veceives beverage fluids {¢.g., beverage additive(s),
water, carbonated water, beer, wine, ete.) through the inpot tubing 116, The input tobing 116
can be any tubing suitable for transporting a beverage fluid to the beverage dispenser 10 such
as, for example, rubber or plastic tubing. The fput tubing 116 can mehude one or more tubes
that may or may not be insulated. For example, the input tubing 116 used to transport water
from a prechiller to the beverage dispenser 10 can be insulated in order to maintain the water

at a desired temperature. The joput tubing 116 can be insulated with any suitable josulation
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material capable of maintaining a beverage fluid fransported through the mnput tubing 116 ata

desired temperature.

[#145]  The reconfigurable control panel 23 1s used to select one or more beverage options
such as type of blended beverage, cup size, flavor shot, and/or other suitable option. The
reconfigurable control panel 2§ can be programmed or reconfigured by the user, as described
in greater detail above and below. Afier the boverage opticns are selected, the boverage 15
dispensed by the beverage dispenser 10 through a nozzle block 124 (shown in FIG. 18).
After the beverage is dispensed through the nozzle block 124, its flow can be partially or
completed divected by the nozzle cap 118 info a cup or other container {not shown},
Although the nozzle cap 118 is designed to minimize splash, splatier, and overspray of the
dispensed flavor shot or blended beverage, as will be described below, the drip pan 120
provided in the base portion 192 of the beverage dispenser 10 may catch any splash, splatter,
or overspray by the beverage dispenser 10 and any spillover from the beverage receiving cup.
The drip pan 120 can further be removable for emptying and cleaning. A drain can be
provided at the bottom of the drip pan 120, and that the drain can transport any splash,

splatter, overspray, or spillover away from the beverage dispenser 10

{8146} The beverage dispenser 10 has a C-shaped body with a relatively small footprint and
is casily transportable, The beverage dispenser 10 illustrated is approximately 847 wide by
approximately 11957 deep, and approximately 1834 tall. Due to its size, the beverage
dispenser 10 1s commonly referred to as a 2-wide valve tower. Howover, a reconfigurabie
beverage dispenser can be implemented in many different sizes and configurations. For
example, a reconfigurable boverage dispenser can be integrated into a larger six or eight-wide
valve tower., In such a configuration, the beverage dispenser 10 essentially replaces two
nozzles of the larger beverage dispenser, such as the two center nozzles, thereby creating a
combined dispenser with additional nozzles on either side of the beverage dispenser 10
portion. As another example, the reconfigurable beverage dispenser can be or fixedly or
removably attached to a countertop or other surface. Such a configuration may be desirable
where the reconfigurable beverage dispenser is located in a high traffic arca (e.g., a bar) to

prevent the beverage dispenser from being distupted if ¢t 15 tropacted.

{0147} FIG. 9 is a partially exploded view of various components of the beverage
dispenser 10, As shown in FI1G., 9, the upper portion 106 is in an opened position, the front

access panel 110 has been removed, and the top access panel 112 has been removed.
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[B148] FIG. 9 also shows an upper portion access panel 126 1n the upper portion 106 of the
beverage dispenser 10. The upper portion aceess panel 126 can be opened in order to provide
casy access to the interface control cassetie 74 and its varicus components. When the upper
portion access panel 126 s opened, the user can access the reconfigurable control panel 28
and reconfigure #t. In many embodiments, the user can remove the interface control

casseite 74 and detach it from the dispenser plug 122 when the upper portion access

panel 126 16 opened. The user can then reconfigure the reconfigurable control panel 28
outside the beverage dispenser 10. The upper portion access panel 126 may also provide
protection to the electronics of the interface control cassette 74 and assist in preventing
undesirable moistore or leakage associated with the beverage dispenser from contacting the

various components of the interface control cassette 74,

18148} The upper portion access panel 126 can be attached to the upper portion 106 of the
beverage dispenser 10 by hinges (not shown) or other suitable attachuient mechanism. For
example, any variety of screws, tabs, snaps, bolts, or other devices could be used to facilitate
the attachments, some of which can be fixed and others of which can be moveable. The use
of hinges may aliow for casy access to internal components; however, other forms of
attachments may also be advantageous if, for example, the attachment(s) allows easy
servicing of the interface control cassette 74, The upper portion access panel 126 can be
removably attached to the upper portion 106 of the beverage dispenser 10. Also, the upper

portion access panel 126 can be unattached to the upper portion 106 and merely vest ontop.

[#158] The internal components of the beverage dispenser 10 include a flow control

block 128 and a solenoid block 130, The solenoid block 130 is illustrated as being
transparent so that its internal components are partially visible. Additionally, the components
of the interface control cassette 74 are tlosirated. The components of the interface control
cassette 74 inchude the reconfigurable control panel 28 and the circuit board 72, The
recontigurable control panel 28 meludes the reconfigurable control panel component 5O and

the cover plate 132, Anupper portion opening 134 in the upper portion 106 is also shown.

{8181} In operation, when a beverage fluid(s) enters the beverage dispenser 1 via the input
tubing 116, the beverage fluid(s) enters the flow controf block 128, The flow control

block 128 includes a plurality of adjustabie orifices (¢.g., adjustable valves) that define the
flow rate of the beverage fluid(s). The flow rate can be individually controlied for cach

beverage flaid and the flow rate for cach beverage fluid can be set so it remains constant at a
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set rate for each beverage additive. When the beverage fluid(s) exits the flow control

block 128, it flows to the solenoid block 130, and then from the solenoid block 130 to the
nozzle block 124 (shown in FIG. 18} in the upper portion 106. The solenoid block 130 s
coupled with a plurality of solencid valves 24, Fach solenoid valve 24 controls the flow patl
of each of the beverage additives. When a gate is opened, a beverage additive flows to the
pozzle block 124, where it can be dispensed by the beverage dispenser 10. Other beverage
fluids {e.g., boverage additive(s), water, carbonated water, beer, wine) flow through the

beverage dispenser 10 in the same manner.

(#3152} The mntorface control cassette 74 controls the actuation of the various solenoid
valves 24 of the solenoid block 130 based on user input, thereby allowing a user of the
beverage dispenser 10 to select a beverage to be dispensed from the beverage dispenser 10,
The functionalities of each of these internal components will be described in greater detail

below.

[#153] The interface control cassette 74 includes the reconfigurable control panel 28 and
the circuit board 72, which includes the control tmit 26 and the user reconfigurable

switches 30, As explained in greater detail above with reference to FIG. §, the
reconfigurable control panel 2¥ is capable of receiving user iuput for the boverage

dispenser 10, Other types of reconfigurable input devices can be used as an alternative to the
reconfigurable control panel 28, For example, one or more liguid erystal displays (LCDs)
and/or one or more touch screen displays can be ased a3 a reconfigurable input device,

-
/
/

(8134} In the ilhustrated embodiment, the interface control cassette 74 1s accessible when
the upper portion access panel 126 4s Lifted tnto an opened position. In some embodiments, a
user can reconfigure the reconfigurable control panel 28 through the openings in the upper
portion 106, The interface control cassette 74 can be a removable cassette situated inside the
upper portion 106 of the beverage dispenser 10, A user can detach the iterface control
cassetie 74 from the dispenser plog 122 and remove the interface control casseite 74 from the
upper portion 106 so that the user has access to the interface countrol casseite 74 outside of the
upper portion 106,

[6155] Inorder to provide power to the interface control cassettc 74 and/or to facilitate

communication between the nterface control cassctic 74 and other components of the

beverage dispenser 10 such as, for example, the solencid block 130, the interface control
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cassetie 74 can inchade a cassette phug 136 that is connected 1o the associated beverage

dispenser plog 122

{8186} The cover plate 132 can be inserted between the interface control cassette 74 and
the front of the upper portion 106 of the beverage dispenser 10, The coverplate 132 canbea
removable or interchangeable card or, alternatively, it may be affixed inside the upper
portion 106, The cover plate 132 can also be affixed to the front of the upper portion 106
rather than being sitoated inside the upper portion 106. Ifthe cover plate 132 is inserted
inside the upper portion 106, it can be viewed and accessed through an upper portion

opening 134 situated in the front of the upper portion 106,

{6157} The cover plate 132 can include indicia identifying the various beverage additives
and/or beverages for dispensing from the beverage dispenseor 10, the available size solections,
other user selectable options, as well as marketing indicia. The ndicia can be printed on the
cover plate 132 and/or can be at least partially formed integrally into the cover plate 132,
The beverage additives and/or beverages corresponding {o those shown on the cover

plate 132 can be programmed info the interface control cassetie 74. When desired, such as
when the beverages provided by the beverage dispenser 10 are changed and/or the control
togic of the interface conirol cassctic 74 is changed, a different cover plate can be inserted

into the beverage dispenser. For example, the cover plate can be changed as the selection of

flavor shots and beverages dispensed by the beverage dispenser changes.

#1881 The interface control cassette 74 can include distinet components as shown in

FEG. @ or, alternatively, some or all of the features of one of the components can be
meorporated mto another component. For example, the display of beverage options can be
ncorporated into the interface control cassette 74 by 2 touch screen display on the interface
control cassetie 74 from which a user can both view and select beverage options.  As another
example, the reconfigurable control panel 28 and the cover plate 132 can be disposed remote
from the control vuit 26 but inchede the ability to receive user input and transmit any received
uscr input to the controf unit 26. Other suiteble input devices can be used with a
roconfigurable beverage dispenser. For example, push buttons, contact switches, mouse
and/or buttonboard, touch screen displays, or capacitive resistance input devices can be used
in a reconfigurable beverage dispenser, and the functionality of such input devices can be

reconfigured in accordance with a desired boverage dispenser configuration,

3
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[8158] The volume of water, carbonated water, and/or beverage additive(s) dispensed by
the beverage dispenser 10 can be determined by the cup size button (¢.g., delineated button
arca 6R(a))} that is selected. The volumes of water, carbonated water, and/or beverage
addifivels) dispensed by beverage dispenser 10 can be mdividually programmed ito the
interface control cassette 74 for each cup size and beverage (e.g., blended beverage or flavor
shot). The volume of a beverage additive in a flavor shot or blended beverage can be 1n shot
s$ize jncrements m some cases. Any number of flavor butions, shot size merements, or cup
sizes can be implemented, and those depicted and/or described are for illustrative purposes

only.

[6168] The volume of a beverage additive(s) dispensed for a given beverage (e.g.., blended
beverage or flavor shot) and cup size can be defined in any suitable way and then
programed inio the interface control cassetie 74 in any suitable fashion. In many
embodiments, 4 user can program into the interface control cassette 74 the volumes of a
beverage additive(s) that will be dispensed for each cup sive. For example, a user can
program the inferface control cassette 74 to dispense a flavor additive X in a one-guarter
ounce shot size increment for a small cup size, in a one-third ounce shot size increment for a
medium cup size, and in a one-half ounce shot size fncrement for a large cup size. As another
example, a user can program an incremental volume nerease for 8 beverage additive into the
interface control casseite 74, An incrementa] volume increase refers to the increase of
volame of a heverage additive dispensed between progressively larger cup sizes. For
example, if an meremental volume ncrease of one-half ounce shot was programmed for
flavor addittve Y, then g one-half cunce shot would be dispensed for » small cup size, & one
ounce shot would be dispensed for a medivm cup size, a one and one-half ounce shot would
be dispensed for a large cup size, and a two ounce shot would be dispensed for an extra-large
cup size. A vohmnetric ratio can also be programmed into tnterface control cassette 74 for
one or more beverages. A volumetric ratio refers to the ratio of the volume of beverage
additive to the volume of the water or total volure of beverage for all cup sizes, A
volumetric ratio can provide 4 more constituent flavor profile for a given beverage dispensed
for apy cup size. Providing a volumetric ratio may help avold dispensing beverages which
are weaker or stronger depending on the cup size and when the beverage is dispensed. A
volametric ratio can be progranmed into the interface control cassette 74 for each beverage.
A user can also calibrate a timed dispense of a beverage additive and/or water dispensed for

one or more beverages, and can program the timed dispense values into the fnterface control

3
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cassetie 74, In this way, the user can test the flavor profile of the beverage and calibrate the
timed dispense accordingly. The timed dispense of a beverage additive and/or water

determines the dispensing volumes and can correlate to the velumetric ratio.

{81611 FEG. 10 is a perspective view of a flow control system 144 of the beverage
dispenser 10, The flow control system 140 inclades the flow control block 128, the solenoid
black 130, and the nozzie block 124, Tu operation, after a beverage fluid{s) onters the
beverage dispenser 10 via the input tubing 116, it flows into the flow control block 128, and
then to the solencid block 130, The flow control block 128 contrels the flow rate of the
heverage fhuidds) indo the selenoid block 130, The solenoid valves 24 insolenoid block 130
are actuated by the interface control cassette 74 to allow the beverage fluid(s) to flow to the
aozzle block 124 for dispensing from the beverage dispenser 100 Although the selenoid
block 130 is described herein as being situated dowunstream from the flow control block 128,
the flow control block 128 can be situated downstream from the solenoid block 130, Also, a
flow control system for a reconfigurable beverage dispenser can include a plurality of
individual solencids coupled with individual gate valves that are in fluid commumication with

the flow control block 128,

[8162] The flow control block 128 includes one or more flow contrel devices 22 {c.g.,
adjustable valve) or other flow rate control devices that control the flow rate of the beverage
fluids {e.g., beverage additive{s), water, carbonated water, beer, wine, eic.) provided to the
flow control block 128 by the input tubing 116, Although valves are shown in FIG. 18, other
means for controlling flow rate can be wsed, for example, one or more orifices. The flow
control block 128 provides an individual channel for cach beverage fluid. The input tubing
116 18 coupled to the flow control block 128, More specifically, each tube of the wput tubing
116 is coupled to an associated or corresponding flow control device 22 of the flow control
block 128, A flow control device 22 1s provided for cach beverage tloid provided to the flow
control block 128, The flow rate s individually controlled for each beverage thad by one of
the flow control devices 22, Additionslly, the flow rate for each beverage fluid can be set so
that it remains constant for cach boverage fluid. Any suitable device can be used for
regulating the flow rate of the beverage fluids. The flow control devices 22 can be arranged
or positioned in a staggered or offset array, thereby requiring relatively hittle space and,
consequently, at feast partially contributing to a relatively small footprint for the beverage

dispenser 10,
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8163} A flow control device 22 for the beverage dispenser 10 can be consiructed from any
suitable material sach as, for example, plastic, rubber, or a combination of plastic and rubber.
The flow control block 128 can also be constructed from any number of suitable materials
sach as, for example, plastics, rubber, acrylics, metals, polymers, synthetic materials, or a

combination of any such materials.

[8164] When a boverage Huid exits the flow control block 128, it is transported to the
solenoid block 130 by solenocid input tebing 144, The solenoid input tubing 144, which can
be insulated or non-insulated, can be any tubing suitable for transporting a beverage fluid
from the flow control block 128 1o the solonoid block 130 such as, for cxample, rubber or
plastic tubing. The solenoid input tubing 144 can be terminated at the periphery of the
solenotd black 130, Alternatively, the solenoid input tubing 144 can further extend into the
solenoid block 136 to the solenoid valves 24 coupled within the solenoid block 130, One or
maore suitable devices such as, for example, pins, staples, or braces, can secure the solencid
mnput tubing 144 in place at the solenoid block 130, Although the flow control block 128 and
the solenocid block 130 are depicted as two separate and distinct components of the beverage
dispenser 19, the flow control block 128 and the solenoid block 130 can be integrally formed

as a single component of the beverage dispenser 10.

[8165] FHach of the solenoid valves 24 control the flow path of a beverage fluid through the
solenoid block 130, A solenoid valve 24 can be provided for each beverage fluid. When a
solenoid valve 24 13 actuated or opened, 8 beverage fluid flows past the solenoid valve 24,
through the solenoid block 130, and exiis into an cutput tube 146, The output tube 146
carries the beverage fluid o the nozzle block 124, where it is dispensed by the beverage
dispenser 10. The mterface control cassetie 74 controls the actuation of the various solenoid
valves 24 based on user input, thereby dispensing a user selected beverage from the beverage
dispenser 10, Control signals from the interface control casseite 74 to the solenoids 132 are
electrically commumicated via solenoid wires 14R, which can be any type of wire suitable for

commumicating an electrical signal to the solenoid valves 24

181667 The solenoid block 130 can form a contralized manifold for the flow ot beverage
fluids controlled by the array of solenocid valves 24. The use of a single block (e.g., an acrylic
block} may decrease leak points | help maintain steady flow rates, and reduce pressure drops
across the solenoid array. An acrylic block can also be casily machined and, ifa clear acrylic

i

block 1s utilized, the clear acrylic block may allow for increased visibility of the internal

(9]
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compaonents of the solencid block 130, thereby providing for easier trouble shooting of the
solenoid block 130, The solenoid valves 24 can be arranged in a staggered array, as
illustrated. A staggered array arrangement for the solenoid valves 24 may require relatively
fiitle space, and, consequently, at least partially contribute to a relatively small footprint for
the beverage dispenser 10, In the illustrated embodiment, the solenoid block 130 is an acrylic
block. Howover, many materials besides acrylic can be used to construct the solenoid black

130.

#3167} Each solenoid valve 24 inclades a coil of wire encasad in a housing with a moving
phunger or shaft. When cloctricity is applied to the coil of a solenoid valve 24, the rosulting
magnetic field attracts the plunger and pulls it into the solenoid body, thereby allowing a
beverage liid to pass through the associated channed of the solencid block 130, When
electricity is removed, the sclenoid plunger returns to s original position via a returg spring
or gravity, thereby preventing the flow of the beverage thuid through the associated channel
of the solenoid block 130, A variety of different selenoids can be used, inclading, but not
Iimited to, AC solenoids, DU solenocids, lincar open frame solencids, linear tubular solenoids,
rotary solenoids, or variable positioning solenoids, Each solenoid valve 24 can include any

suitable solenoid such as, for example, a ZX1578-A solenoid manufactured by KIP, nc.

[8168] When a beverage thuid enters the solenoid block 130 through the solenoid input
tubing 144, the beverage fluid flows 1o the one of the solenoid valves 24 via an input channel
miegrated into the solenoid block 136, The solencid taput tubing 144 can extend into the
solenoid block 130 as an alternative to integrating input channels into the solenoid block 130.
Electricity can applicd to the solenoid valves 24 by way of the solenoid wires 148, A
solenoid plunger 1s actuated to allow a beverage fluid to flow past the mdividual solenoid
valve 24 intc an output channel integrated into the solenoid block 130 and then into an output
tube 146, which then carries the heverage fluid to the nozzle block 124, Electricity can be
apphed to control the solenoid valves 24 according to the control logic of the beverage
dispenser 10. In FIG. 1§, the cutput tubes 146 terminate at the periphery of the solenoid
block 138, However, the output tubes 146 can extend into the solenoid block 130 as an
altemative to infegrating output channels mto the sclenoid block 130, Another aliernative is
10 conple the solenoid input tubing 144 for the non-cashonated water and/or carbonated water
directly to a diffuser block {shown  FIG. 14}, which repositions the solenoid valves for the

water and the carbonated water closer to the dispense point. Positioning the solenoid valves
1 4 bonated water ¢f to the d t, P gt i ival
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for the water and the carbonated water closer to the dispense point may improve the quality

of the end beverage.

{81631 The output fubing 146, which can be msulated or non-insulated, can be any tubing
suitable for transporting 3 beverage fluid from the solencid block 130 to the nozzle bleck 124
{c.g., rubber tubing, plastic tubing). Onc or more suitable devices such as, for example, pins,
staples, or braces, can be used to secure the output tubing 146 in place relative 1o the solenoid
block 130 and/or relative to the nozzle block 124, The nozzle cap 113 can assist in directing
the flow of the dispensed beverage fluid, thereby may assist in the provention of splash,
splatter, and/or overspray during the dispensing of a beverage fluid from the nozzle

block 124

[8178] FIG. 11 15 a photographic tHustration of a reconfigurable beverage dispenser 150, in
accordance with many embodiments. In this example, several components of the beverage
dispenser 150 are separately located from an exposed portion 152 of the beverage

dispenscr 150, The exposed portion 152 includes base portion 154, a trunk portion 156, and
an upper portien 158, The upper portion 158 includes a reconfigurable control panel 160 and
a dispensing nozzle cap 162. The separately located components include a flow control block
164, a solenoid block 166, input tubing 168, and an clectric plug assombly 170, The

beverage dispenser 150 may be advantageous in an establishment with limited counter space.

{171 As illustrated, the base portion 154, the tnnk portion 156, and the upper portion 158
of the beverage dispenser 150 are located on a counter 172 of a cabinet, The base

portion 154 can be free standmg or fixedly or removably attached to the counter 172 or other
surface. The flow control bock 164, the solenoid block 166, the input tubing 163, the clectric
plug assembly 170, and other components of beverage dispenser 150 are located within the
cabinct. Alternatively, one or more of the componends disposed in the cabinet can be located

within the upper portion 158 of the boverage dispenser 156,

(81721 As illustrated, the flow control block 164 and the solenoid block 166 are located on
a wall of the cabinet beneath the exposed portion 152 of the beverage dispenser 150, The
flow comrel block 164 and/or the solenoid block 166 can be located on another surface of
any suitable location such as a room. For example, the flow control block 164 and/or the
solenoid block 166 can be located on a wall of the room near the counter where the other

components of beverage dispenser 150 are located.

3
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[8173]  FEG. 12 18 perspective view of an alternate exposed portion 174 for a beverage
dispenser, in accordance with many embodiments. The exposed portion 174 can be used in
place of the exposed portion 152 of the beverage dispenser 150 (shown in FIG. 11). The
exposed porfion 174 includes a base portion 176, a trunk portion 178 coupled to the base
portion 176, and an upper portion 180 coupled to trank portion 178, The hase portion 176

can be free standing or fizedly or removably atiached to a surface.

{81747 Inthis example, a side access panel (not shown) is removed to provide access to
components in the gpper portion 180, Any suitable method can be usad to removably atiach
the side access panel 1o the side of upper portion 180, In the tllustrated example, four

fasteners 182 are used to attach the side access panel to the upper portion 180.

[8175]  The upper portion 180 includes a diffuser block 184 for chanuneling beverage floids
to a dispense point within 2 nozzle cap 186 where they are mixed within and then dispensed
through the nozzle cap 136, The upper portion 180 also inchudes an interface control cassette
188, In many cmbodiments, the interface control casscttc 188 has the same components and
functionality as the interface control cassette 74 discussed above, The interface control
cassette 188 is attached to the front of the upper portion 180 using fasteners 190, In other
cmbodiments, any suitable method of attachment can be used. For example, any variety of
screws, tahs, snaps, bolts, or other devices can be used to facilitate the attachmend, some of
which allow the interface control cassetie 188 1o be removed and others of which allow the

mterface control cassetie 188 t0 be moveable.

[6176] o operation, one or more beverage fluids (e.g., a beverage additive(s), water,
carbonated water, beer, wine, eic.) are dispensed through the nozzle cap 186, Whena
beverage fluid(s) extis the solenoid block 166 (shown in FIG, 11), it passes through an output
tube and then to the diffuser block 184, (also shown in FEG. 13) and then s dispensed
through a nozzle (shown in FIG. 13) that is covered by the nozzle cap 186, Afier being

dispensed by the nozzle, the beverage fhuild{s) passes through the nozzle cap 136,

{81770 In operation, when a blended beverage s dispensed by the beverage dispenser, both
a beverage additive(s) (e.g., a flavor syrup(s)) and a base beverage fhad(s) (e.g., waler,
carbonated water) are dispensed through the nozzle as described above, In many
embodiments, the mixing of the dispensed beverage additive(s) and the dispensed base
beverage fluid(s) occurs at a point below both the nozzie and nozzle cap 186. However, the

mixing of the beverage additive(s) and the base beverage fluid{s) can cccur within the nozzle
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cap 186, within the nozzle, or within the diffuser block 184 prior to dispense. n many
embodiments, the brix of the blended beverage, which is defined as the ratio of a beverage
additive(s) to a basc beverage fluid(s), preferably does not vary by morc than approximately

one degree throughout the beverage.

(81781 Example Diffusers

{81787 When a blended beverage ts dispensed from a beverage dispenser, two or more
beverage fluids (c.g., a beverage additive(s) and water, a beverage additive(s) and carbonated
water) are dispensed. In many embodiments, a diffuser 192, 194 Ghown in FIGS, 13 and 14,

rospectively) can be used to mix the dispensed beverage fluids.

[B1R6]  FIG. 13 illustrates views of a ditfuser 192, in accordance with many embodiments.
The diffuser 192 includes s plurality of beverage additive fluid chunnels 196, and two buse
beverage floid channels 198, Each of the beverage additive floid channels 196 is configured
to recoive and convey a beverage additive to a nozzle 200. Each of the base beverage fluid
channels 198 15 configured fo receive and convey a base beverage fluid (e.g., water,
carbonated water) to the nozzle 200, Each of the floid channels 196, 198 terminates at
scparate dispensing orifice of the nozzie 200, The use of separate dispensing orifices may
belp to avoid cross contamination between the various beverage fluids (e.g., beverage
additive fhads, beverage base fluids such as water, carbonated water). The diffuser 192 does
not inchude any provisions for solenoid valves, and therefore is designed to be used ina
boverage dispenser that has flow control devices located upstream of the diffuser to control

the flow of the beverage additive fluids and the base beverage fluids.

18i81] FIG. 14 illustrates views of a diffuser 194, in accordance with many embodiments.
The diffuser 194 is configured similar o the diffuser 192 of FIG. 13, but further inchades
solenoid mounting provisions 202 to mount solenoids {not shown) to control the flow of base
beverage floids (e.g., water, carbonated water) through the base beverage fluid channels 198,
For example, a water solencid valve (not shown) and a carbonated water solenoid valve (not
shown) can be mounted to the diffuser 194 via the solenoid mounting provisions 202, which
places the solencid valves adjacent to the dispensing nozzle 200, Locating the carbonated
water solenoid close to the dispense point may improve the level of carbonation in a
carbonated beverage dispensed from a boverage dispenser. This configuration may also help
control the volume of dripping following a dispensing of a2 beverage by preventing dripping

associated wiih residoal out-gassing of the carbonation of the carbonated water remaining in
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the hne between the carbonated water solenoid valve and the dispense point. The flow

regulators can still be located some distance away with the syrup controls.

(61821 Beverage Dispensing Methods

[B183] FIG. 15 illustrates a method 210 for dispensing a selected beverage, in accordance
with many embodiments, The above deseribed beverage dispensers and control systems can
be configured for use in practicing the method 210, Instep 212, a control panel configuration
1s selected. Inmany cmbodiments, the sclected control panel configuration includes a
plurality of input buttons to receive user input to sclect a beverage to dispense. I step 214,
each sensng region of a control panel is associated with an input button of the selected
control panel configuration or with a non-active portion of the sclected control panel
configuration. v step 216, vohuoes of beverage fluid(s) used in available beverage(s) are
programmmed. For exanple, the volume of carbonated water and the volime of a beverage
additive for a carbonated beverage can be progranmmed into a control umit via the control
panel. Iostep 218, the solenoid times are programmed. For example, the solenoid time for
cach beverage fluid in a mixed beverage can be programmed. The solenoid time
programumed can inchude the total time that each solenoid is open, and can include any
staging time used to start/stop one solonoid befure/after anothor solenoid. Instep 220, the
sensing regions are monitored for a user input. For example, a contrel unit can be connected
to the sensing regions and configured to detect when a user Interacts with any active sensing
region. In step 222, a user input 15 recctved from the control pancl. In stop 224, the sclocted
beverage is determined. For example, the control panel can determine the selected beverage
using programmed control logic and in response to the sclected control pancl configuration
and the recetved user wput. I stop 226, the selected boverage 1 dispensed. For example,
when the selected beverage is a mixed carbonated beverage, a beverage dispenser can be
controlled to dispense the constituent heverage fluids {e.g., carbonated water and a beverage

additive(s)).

81847 Example Soleneid Valve Timings

[8183] FIG. 164 illustrates a concurrent timing 230 of solenoid valves dispensing a
beverage comprising a base fluid 232 (e.g., non-carbonated water, carbonated water) and a
beverage additive 234 (e.g., a flavored syrup), in accordance with many embodiments. In the
concurrent thming 230, the solengid valves for both the base fhiid 232 and the beverage

additive 234 start to open at time (11), are fully open at time (12), start to close at tme (7),
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and are fully closed at time (18). The flow rate of the base flind 232 begins at zero at

tizne (t1), rarps up to a flow rate (¥4) at ime (12), is constant at flow rate (f4) between

time (t2) and time (t7), and ramps down to zero at time (18). Similarly, the flow rate of the
beverage addifive 234 begms at zero at time (11}, ramps up 1o a flow rate (f1) at time (23, 18
constant at flow rate (f1) between time {12) and time (17), and ramps down {0 zero at

fime (18}, The times and the flow rates can be selecied to dispense appropriate quaniities of
the base fluid 232 and the beverage additive 234 at appropriate flow rates, The concurrent
timing 230 may provide for uniform mixing between the base fluid 232 and the beverage

additive 234.

{0186} FIG. 168 ilostrates a non-concurrent timing 240 of solenoid valves dispensing the
beverage comprising the base thaid 232 and the beverage additive 234, in accordance with
many embodiments. In the non-concurrent fiming 240, the selenoid valves for both the base
fluid 232 and the beverage additive 234 start to open at time (11}, are fully open at time (12},
but close at different times. The solenoid valve for the beverage additive 234 closes before
the solenocid valve for the base floid 232, The selenoid valve for the beverage additive 234
starts to closc at time (t5) and is fully closed at time (16). The solenoid valve for the base
fluid 232 starts to close at thme (£7) and s fully closed at time (18). The flow rate of the base
fluid 232 begins at zero at time (1), ramps up o a How rate (H4) at thme {t2), 15 constant at
flow rate {(f4) between time (12) and time (17), and ramps down to zero at time (t8). Similarly,
the flow rate of the beverage additive 234 begins at zero at time (11}, ramps up to a flow

rate (f2) at time (12), 15 constant at flow rate (f2) between time (12) and time {13), and ramps
down to zero st time (16). The times and the flow rates can be selected to dispense
appropriate quanditics of the base flaid 232 and the beverage additive 234 at appropriate flow
rates. The non-concurrent fiming 240 provides a period of time (between time (16) and

time (18)) where only the base fhuid 232 is being dispensed, which may help 1o reduce
possible cross-contamination of a dispensed beverage by a previously dispensed beverage,
especially in beverage dispensers in which the base flutd 232 and the beverage additive 234

are mixed prior to being discharged from a commmon orifice.

181871 FIG, 16C illustrates a non-concurcend fuming 250 of solenoid valves dispensing the
beverage comprising the base thud 232 and the beverage additive 234, in accordance with
many embodiments. In the non-concarrent tming 250, the solenoid valves for the base

fluid 232 and the beverage additive 234 open and close at different times. The solonoid valve

for the base fluid 232 starts to open first at time (1), is fslly open at time (12), starts to close
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at time (t7), and is fully closed at time (t8). The solenoid valve for the beverage additive 234 starts
to open first at time (t3), is fully open at time (t4), starts to close at time (t5), and is fully closed at
time (t6). The flow rate of the base fluid  begins at zero at time (t1), ramps up to a flow rate (f4)
at time (t2), is constant at flow rate (f4) between time (t2) and time (t7), and ramps down to zero at
time (t8). Similarly, the flow rate of the beverage additive 234 begins at zero at time (t3), ramps up
to a flow rate (f3) at time (t4), is constant at flow rate (f3) between time (t4) and time (t5), and
ramps down to zero at time (t6). The times and the flow rates can be selected to dispense
appropriate quantities of the base fluid 232 and the beverage additive 234 at appropriate flow rates.
The non-concurrent timing 250 provides a period of time (between time (t6) and time (t8)) where
only the base fluid 232 is being dispensed, which may help to reduce possible cross-contamination
of a dispensed beverage by a previously dispensed beverage, especially in beverage dispensers in
which the base fluid 232 and the beverage additive 234 are mixed prior to being discharged from a
common orifice. The non-concurrent timing 250 also provides a period of time (between time (t1)
and time (t3)) at the start of the dispensing cycle where only the base fluid 232 is being dispensed.
The non-concurrent timing 250 can be used, for example, to dispense a small amount of additive,
such as a vitamin supplement or highly concentrated flavoring. The benefit would be to inject such
an amount during the “middle” of the dispense period to achieve optimal mixing versus placing such

a small amount of additive in the bottom or top section of the cup.

[0188] Example Touch Screen Control Panel

[0189] FIGS. 17A-17D illustrate views of beverage dispensers 1700, according to embodiments
of the invention. Additional views are shown in the attached appendix of U.S. Provisional
Application No. 61/358,858. The beverage dispensers may have remote towers, as shown in FIGS.
17A and 17B, which are separated from a plurality of beverage dispensing valves. Alternatively, the
beverage dispensers may have integrated towers 1705, as shown in FIGS. 17C and 17D, which

share a common greater housing with a plurality of beverage dispensing valves.

[0190] The beverage dispensers 1700 include touch screens 1710 for use as control panels. It
should be understood that the touch screens 1710 described and shown herein are intended to be
modularly compatible with the beverage dispensing systems described herein. For example, these

touch screens 1710 can be used in lieu of or in conjunction with the reconfigurable control panel 28.
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These touch screens can be electrically coupled to a controller, such as the control system 70, to

provide user inputs thereto.

[0191] Many different types of touch screens 1700 may be used in accordance with the
embodiments described herein. Some examples of touch screens 1700 include resistive, capacitive,
surface acoustic wave, infrared, strain gage (i.e., force panel), optical, dispersive signal, acoustic
pulse, and coded LCD. Touch screens 1700 are generally attached to a beverage dispenser housing
as shown. Generally, the touch screens 1700 should be compatible with a food serving environment

and be resistant to liquids and common kitchen cleaning chemicals.

[0192] The beverage dispensers 1700 can include one or more detectors 1720 for detecting events
using an electrically coupled control unit. The detectors 1720 can be a variety of one or more
devices for receiving an event in direct proximity with the detectors. A plurality of detectors 1720 is
shown at FIGS. 17A-B, but only one detector is required as shown at FIGS. 17C-D, and different
types of detectors can also be intermixed within the plurality. The detectors 1720 are shown to be

visible, but can otherwise concealed, disguised, or minimized.

[0193] The detectors 1720 can take many forms, for example including cameras, infrared
detectors, accelerometers. The detectors 1720 can also take the form of charge-coupled devices
(CCD), active pixel sensors (APS), CMOS sensors, and has emerged as an alternative to Charge-
coupled device (CCD) sensors, chemical detectors, reverse-biased LEDs, optical detectors,
bolometers, pyroelectric detectors, golay cells, thermocouples, thermistors, light dependent resistors
(LDR), photovoltaic cells, solar cells, photodiodes, photomultiplier tubes, phototubes,
phototransistors, and/or quantum dot photoconductors. The detectors can also be wireless devices
configured for one or more wireless technology standards, such as SMS, Bluetooth™, 802.11(XX),

or ANT+M,

[0194] In some embodiments, the detectors can be utilized for detecting various events such as
user proximity to the detector, and thereby enter or alter one or more operational modes. Such
events can include light intensity detection for ambient light detection, where the touch screen is
made dimmer or brighter based on changes in the detected light intensity. In another example, the
detectors could detect the presence of a passerby, i.e., someone not in direct proximity to the
beverage-dispensing machine, and as a result display a commercial, video, or some other attraction

on the touch screen to call attention to the beverage-dispensing machine and its availability for use.
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[B195]  In some embodiments, the user can be a normal user or an suthorized user holding a
certain deviee, such as an RFID chip or wircless device. As a result of detecting the
authorized person through physical presence or receiving a wircless signal, the beverage
display device may grant access t0 a managerial screen, such as a service menu described

below, for accessing and altering operational modes.

[8196] Insomc cmbodiments, ong o7 more detectors are used for motion sensing. For
example, following a period of no motion, the control system transitions into a pre-
determined sleep and/or energy saver mode (increasing display life). The recovery from this
maode s triggered by the next motion event detected. The manner of the recovery can take
several forms. For example, the control unit can revert to the display that was being
displayed prior to sleep mode, such as a screen saver routing. Another example is the playing
of a commercial or attraction video on the display of the device for the purpose of calling
attention 1o the device and Us availability for use, without the user needing to make direct
confact. An atiraction video for example, can be a brightly animated or flashing video meant
to attract the attention of an indirectly proximate user, i.c., a person standing 3-6 meters away
from the beverage dispensing machine without a direct line of sight to the beverage
dispensing machine. This has the advantage of calling attention to the beverage dispensing
machine from a distance. The attraction video may be so bright as to be unpleasant for a
directly proximate user, and as such, the video may dim or revert to a different presentation

after a short time, such as 2-5 seconds.

[#197} Inanother example, a promotional RFID chip can be attached to a food-holding
implement, such as a tray, cup, or food wrapper. Detoction of the promotional RFID chip can
rosult in the beverage display device switching display to a promotional message, such as an

indication of winning a prize.

[B198] Insome cmbodiments, the cvents can be sceurity related, such as detocting presence
of an unauthorized person during a predetermined span of time, such as when an associated
food serving establishment is closed. In another exarmple, the detector is an aceslerometer,
and the event 1s a violent force directed against the beverage dispensing machine. In cascif
such events, the touch screen can display 2 warning message and/or a related control system
can send a message {0 a sccutity system to cause an alarm o sound or contact security
personnel. When the detector 15 a camgera, the contrel system can also record tmages of the

unauthorized person,
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[8198] FIG. 18A and 188 show a flow chart and 1mages of a method 1800, according to an

embodiment of the invention.

(82881 At operation 1802, a sleep mode sercen is displayed on a touch screen 1830 of a
beverage dispensing machine. Dhring sleep mode, a graphical configuration 1832 1s sent to
the touch screen 1830 from an electrically coupled control unit for display thereon. The
graphical configuration 1837 can mclude, for example, an advertising logo or instructions
displaved in a stationary or animated patiernn. The sleep mode graphical configuration can
include a plurality of different images which are displayed in succession. During sleep made,
& controlier can disable power to certain aspects, such as the touch sereen 1830 and/or control
valves, thus conserving energy. The controller can also eventually shut the touch screen off,
so that no images are shown. Sleep mode can end via a user input, such as touching the

screen, of proximity detection by a detoctor.

{82817 At operation 1804, a user touches the touch screen 1830 which causes a command
signal to be sent to the control unit. In response to the received command signal, at operation
1806 the control unit sends a new graphical contiguration to the touch screen. The new
graphical configuration is a beverage dispensing screen 1834 which includes a plurality of
sclectable options. The opiions may be configured as discornable bultons 1836 that indicate
different kinds of beverages. In the exanple shown in FIG, 18B, cight discemable buttons

1836 are shown, although more or less may be used depending on a desired amount of

dispensable beverages.

182621 ¥ should be understood, that a "button” with respect o0 the touch sereen 13 Intended
to mean a zone on the touch screen which 1s predetermined to respond to a touch by a user.
For example, the entirety of the touch scroen may be considered a bution when the sleep
mode is displayed, while only select portions of the beverage dispensing screen are
considered butions. Buttons may be discernable or non-discernable to a user, 1.c., visible or

invisible from surrounding graphics.

162631 Further options may be configured as non-visible butions that are invisible to the
pser, i.e., non-discernable from backgroond images. These ldden buttons may be selected
by those knowledgeable of their existence, to cause the control unit to enter into different

configuration modes.

.
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[B204] At operation 1808, the control unit receives a signal indicating that the user has
selected one of the discernable buttons 1836 for dispensing a type of beverage. The user may
sclect a desived beverage type by physically placing a body part, such as a finger, against one
of the discernable buttons. In some embodiments, the control unit will revert the touch
screen 1830 back to the sleep mode screen if no user signal or event detection is received

after a predetormined amount of time has passed, for example afier 30 seconds.

{82857 At operation 1810, it is determined by the control unit whether the selection of the
button 1836 was continuously apphied for a predetermined length of time, for example two
seconds, i order for the control untt o positively determine that selection of the button 5
intended. This determination can be useful to avoid selection and dispensing of beverages
from accidental user inputs made to the touch screen 1830, In some embodiments, the
determines whether the detector senses an evend, such as user presence, for a predetermined
length of time.

1

[#286] At oporation 1812, a new graphical configuration is sent from the condrol unit for
display onthe touch screen 1830, The new graphical configuration is a beverage
configuration sereen 1838, The beverage configuration screen 1838 can provide further
beverage dispensing options available fo the uscr to customize a beverage. [n somg
embodiments, the beverage configurations screen can include a plurality of discernable
buttons 1840 for adding various types of additional flavoring to the originally selected
beverage. In some ombodiments, the beverage configurations screen meludes a phurality of
discernable buttons 1842 for selecting the volume of beverage {i.c., cup size) to be dispensed.
In some embodiments, the beverage configurations screen includes a cancel button 1844
which can cause the control umit to rovert back to the sleep mode screen 1832, beverage
dispensing screen 1834, or to reset the options selected on the beverage configaration screen
1838, In some embodiments, the beverage configuration screen 1838 includes an acceptance
button which confirms all selections made by the user on the beverage configuration screen

1838.

{82871 In some embodiments, aspects of the beverage configuration screen 1838 are
ntegrated into the beverage dispensing screen 1834, and thus the selectable beverage
configuration screen 1838 is not implemented as a separaic screen. In some embodiments,
the sclectable beverage configuration screen 1838 1s net used, for example, when no

additional flavorings are available, when only one beverage volnme is offered, and/or when a
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beverage cup size sensor 18 used to determine the volume of dispensed beverage with no

required user input 1o the touch screen.

(8288 At operation 1514, the control unat receives a turther command signal from the
beverage configuration sereen 1838 which indicates that a complete beverage selection has
been made. In response, the control unit controls a phurality of beverage dispensing valves at
operation 1816 to dispense the selected beverage at a predetermined vate of time and
according to a predetermined volume, from the beverage dispensing machine, The control
unit may alse controd the plurality of beverage dispensing valves according to the selected

options made on the beverage configurstion sereen 1838,

[6289] FEGS. 18C and 18D show a flow chart and respective images of a method 1820,
according to an embodiment of the jovention, Additional examples are shown in the
appendix of 1.8, Provisional Application No. 61/358,858. Shown operations 1802-1806 are
generally performed as recited with respect to method 1800, which are not repeated here for

the sake of brovity.,

[6218] At operation 1822, the control unit receives a command signal indicating the
sclection of or more hidden buttons 1846, as described above. These hidden buttons 1846 are
generally indiscernible from background ireages that are displayed ou the touch screen 1830,
These hidden buttons are shown n FIG. 18D as mumerals -4, but it should be understood
that these mumcrals are for explanative purposcs only, and are not displayed with respect to
the embodiment shown. o some embodiments, the plurality of bidden buttons 1846 vwst be
selected in a predetermined pattern/order and within a predetermined armount of time in order

for the command signal to be accepted by the control vt

8211}  Insome embodiments, hidden buttons 1846 are not used and the comomand sigeal is
achioved by selecting the discernable buttons in a predetermined pattern/order and withina
predetermined amount of total time.  In some embodiments, a combination of hidden and
discernable butions is used o provide the command signal to the control unit. It should be
understood that the command signal 15 achicved by selecting a hidden option, whether the
buttons are discernable or hidden, that is not readily apparent o a non-knowledgeable (i.e.,

consumer, low-fevel employee) user of the beverage dispensing machine,

{8212} At operation 1824, a calibration screen 1848 s sent by the control unit for display

on the touch screen 1830 in response to the command signal. In some embodiments, pricing
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buttons 1850 are displayed to control the plurality of valves to prime individual dispensing
Hines. The priming buttons 1850 are used to continuously dispense a selected beverage from
the beverage dispensing machine, primarily for priming the beverage lines or for cleaning
purposes. n some embodiments, timed burst buttons 1852 are displayed to dispense specific
beverages for short periods of time, for example four seconds. The user can then check to
make sure the dispensed volume over the fowr seconds is at a specified amount, and adjust

associated valves as necessary.

#2131  Insome embodiments, time-out buttons 1854 arc displaved to adjust the
predetermined amount of ime the control unit will allow a user to dispense a bevorage when
portion control is not used. In some embodiments, cancel and exit buttons 1835 are displaved
to cancel and/or exit the calibration sereen 1848 to tevert the touch sereen 1830 back to the
sloep mode screen 1832 or the beverage dispeusing screen 1834, In some embodiments, a
language bution 1856 is provided to change the displayed language. fn some embodiments, a
sold-out button 1858 is displayed to enable or disable an indication on the beverage
dispensing screen 1834 that a beverage type is unavailable. In some embodiments, the
countrol unit will revert the touch screen 1830 back to the sleep mode sereen 1832 or the
beverage dispensing screen 1834 if no user signal is received after a predetermined amount of

time, for example 60 seconds.

[8234] At operation 1826, the control unit veceives a further command signal from the
calibration scroen 1838 which indicates that a desived selection has been made.  In response,
at operation 1828, the control unit controls g plurality of beverage dispensing valves to

dispense the selected beverage from the beverage dispensing machine.
(62181 Screen cleaning meode:

[8216] FIGS 19A shows a method 1900, which is shown m use in exemplary screenshots
of FIGS, 19B-19C, according to embodiments of the invention. At operation 1902, a
beverage dispensing screen is displayed on a touch screen by a control unit, which is
electronically coupled to the touch screen, as well as a plarality of dispensing valves.

Examples of such beverage dispensing systems are shown throughout the instant disclosure.

{82177 Such a screen is shown in FIG. 198, which displays a graphical configuration
mcloding beverage selection buttons 1912, flavor addition buttons 1914, beverage portion

buttons 1916, a top-off button 1918, and a cancel button 1920, In this crmbodiment, a single

48



CA 02935255 2016-06-27

WO 2015/103399 PCT/US2014/073011

screen s used for all beverage dispensing options, as opposed to the multiple screen
embodiments disclosed herein. Hidden buttons 1922 are also shown. The hidden buttons
1922 represent non-discernable arcas of the graphical configuration that respond to user

mputs. Two buttorns 1922 are shown, however, more or less may be used.

[8218] At operation 1904, an input is applied to at least one of the hidden buttons 1922,
The user nput eay be required te be continuously applied for a specific time tnterval and/or
applied as a pattern of user inputs to one or both of the buttons 1922, The control onit
receives the user inpuis and determinas whether the user inputs are properly entered to enter a

screen cleaning mode,

[8218] At operation 1906, the control unit has determined that the user input was
appropriate and assumes a sereen-cleaning mode. In this mode, further user inputs applied
the touch sereen are ignored by the control vnit for a predetermined time period, such as a 30
second time nterval. This allows a user to physically clean the touch screen, which can
sccumulate with food contaminates duc to being in a restaurant environment, without causing
unintended beverage dispensing, An snimated count-down 1924 may appear during the
screen-cleaning mode, as shown in FIG, 18C. When the time period ends, the screen may

once again accept user mputs to dispense beverages in operation 1908,
82281 Service Menu:

18221} FIG, 28A shows a screon shot of a graphical configuration for a service menu 2000
displayed on a touch screen of a beverage dispensing system, according to an embodiment of
the nvention. User inputs from the touch screen are sent to a control unit. A user may enter
into the service menu 2000 from a beverage dispeusing memu via hidden buttons or by other
methods, as disclosed herein, In some embodiments, a detector, such as the detector 1720,
can detect the presence of an authorized person. For example, the authorized person can be
detected by possession of a certain device, such as an RFID chip, or through feature/facial
recognition via a camera, Such features can be simple barcodes or capichas, or physical
foatures for using facial vecognition software such as Limand FaceSDK® by Luxand, Inc. In
another example, the oser possesses a video on a mobile device that flashes according to a
certain pattern for a camera sensor. Hence, the video operates as an entry code. In the
graphical configuration 2000, varicus buttons are displaved for entering info service

submenus. Here, a sanitizing button 2002, 2 cup size buiton 2004, and a calibration meng
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button 2006 are shown, although more or less buttons can be displayed accordingto a

configuration of an individual beverage dispensing system.

(82221 FEGS 288 shows a method 2010, which is shown m use in exemplary screenshots
of FIGS. 28C-20E, according to embodiments of the invention. At operation 2012, a
command is received at a control unit from the service menu 2000 to enter into a sanitizing
mode via a user juput to the sanitization button 2002, At operation 2014, the service menu
2000 is replaced with sanitization mems 2016, as depicted in FIG, 286C. In the sanitization
menu 2016, various buttons are shown for performing a sanitizing method, A plurality of
prime buttons 2018 are shown, cach cortesponding to 2 fluid line for a particular boverage. A

sanitizing mdicator 2020, exit button 2022, and cancel button 2024 are also included.

8223} At operation 2026, the control unit recctves a user input 1o sanitize at least one fluid
tine. This can cccur from a user input for selection of one, or a plurality, of prime buttons
2018 on the sanitization meny 2016, As shown, the “iced tea” floid line has been selected for
sanitization. Al operation 2028, the control unit operates beoverage dispensing valves to cause
sanitizing fluid to flow through the selected fhuid Hne. The control unit can also operate the
beverage dispensing valves to statically hold sanitizing fhind within the selected fluid Iine for
a predetermined amount of time. Dharing sanpitization, an animated count-down of the
sanitizing time interval can be displaved to the user, ag shown in FIG, 288 by the sanitizing
indicator 2020, Near the end of the sanitization cycle, the control unit purges the sanitizing
fluid from the sclected flutd line. After this occours, the sanitizing indicator 2020 can display

g completion message, as shown in FIG, 28E.

[8224] FERG. 20F shows a method 2030, which is shown in use in an exemplary screenshot
of FEG. 286G, according to embodiments of the invention. Selection of the cup size button
2004 of service menu 2000 causes a graphical configuration of a cup sizing screen 2032 to
appear on the touch screen, as shown in FIG, 28G. The cup siwing screen 2032 includes cup
size buttons 2034, with cach bution representing a different size cup (e.g., small, medium,
large, ete.). Under cach cup size button 2034 is a time dispense indicator 2036 and a lincar
fime scale 2038, An arrow indicator 2044 is moveable on the time scale 2038, The time
dispense indicator 2036 and a Hinear time scale 2038 indicate to @ user how long a beverage
dispense time will last for a given cup size. As shown, a small cup is set to have 4 sceond
dispense time, a medium cup 15 set to have a 6 sccond dispense time, and 2 large cup s set to

have an 8 second dispense time.
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(82251 At operation 2034, the control unit receives a continuous user input from the touch
screen on one of the cup size buttons 2034, A continuous user input is defined as an
unintermpted user input to the touch sercen, for example, a finger being held against a cup
size button 2034 15 considered continuous until the finger 1s removed from the cup size button

2034,

[8226] At operation 2034, the control unit controls beverage dispensing valves to dispense
floid during the conthimious user input to the selected cup size boiton 2034, Daring the
continnous user input, the time dispense indicator 2036 is animated to count seconds as long
as the continuous user input 16 matntained. The lncar time scale 2038 15 also animated to
move the arrow indicator 2040 as long as the continvous user input is maintained. During the
continuous user wpnit, the user can visually observe fluid being dispensed from the beverage
dispensing system, typically to a cup or reference container corresponding to the selected

cup size button 2034,

#2277 Interrupting the continuous user tnput (e.g., Lifting the finger off of the cup size
buiton 2034) causes the control unit to discontinue dispensing fluid and halt antroation of the
fnear time scale 2038 and sow indicator. The user can begin a second user input 1o add
time to the first continuous vsor imput. The time dispense indicator 2036 and the lincar time

scale 2038 will animate from the last shown fime unit.

[8228] At operation 2036, the controf unit sets a dispense time for the selected cup sizels)
according to the time period of the continuous user input applied to the selected cup size
button(s) 2034, This can oceur from a user input being apphied to the exat button 2042, This
method 1s usetful, since the aser can rely on visual observation of a container being filled to
set a corresponding dispense time for that size container. Accordingly, cup sizes changes
{(e.g., a size small cup changing from 240 mi to 190 ml) can be made on focation by users

having limited technical knowledge and without a specialized technician being present.

16229] FIG. 20H shows a method 2046, which is shown in use in an exemplary screcnshot
of FIG. 281, according to embodiments of the mvention.  Sclecnion of the calibration menu
button 2006 of service memy 2000 causes the control unit to gengrate a graphical

configuration of a calibration screen 2048 on the touch screen, as shown in FIG, 281

[#238] The calibration screen 250 inchides a valve calibration portion 250, which melhides

a2 4 second and prime (continuous flow) buttons for cach type of beverage. An time-out
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adjustment portion 252 1s also shown, where the maximuom dispense time allowed by the
carbonation adjustment portion 254 is also shown, where a carbonized water to non-
carbonized water ratio can be set. Some beverages are constituted from less than 100%
carbonized water. In some embodiments, three floid lines are used to dispense such a
beverage baviog less than 100% carbonized waier. These lines can inchude a carbonized

water Hng, a non-carbonized water Hne, and a flavor (e.g., syrap) line.

#2311 At operation 256, the conirol unit receives a user input from the fouch screen o
adjust the carbonation ratio, via the shown arrow indicators 258, The adjusted ratio can be
displayed in portion 260. Exiting the calibration screen, via a user input to the exit button
262 cavses the control unit to save the last displayed carbonation ratio value, which in this
example 18 20% or 5:1. This means that the user desires that the non-carbonized water ling is
configured to output five times more volume than the carhordzed water line, The set
carbonation ratio corresponds to one of the beverages displayed in portion 250 (e.g., “Ch E:
Sparkling Tea™). However, it should be understood that several beverages may have
adjustable carbounation ratics. A user input 1o the cancel button 264 causes the control unit fo
ignore any changes made using the calibration screen and maintain previously saved

calibration settings.

[B8232] At operation 266, the beverage corresponding to the set calibration ratio is made to
dispense by the control unit. This operation can occor based on user inputs made to a
beverage dispensing screen, for example, as shown in FIGS. 18D and 19B. Thus, in this
example, the control unit operates beverage dispensing valves such that a flavor fine is mixed
with a fluid made up of 20% carbonated water and 80% non-carbonated water, via
carbonated water and non-carbonated water lines. This occors from the control vnit adjusting
(c.g., decreasing) tlow-rate for the carbonated water line fo be appropriately less than the
flow-rate of the non-carbonated water line, and/or adjusting {e.g., ncreasing) the flow-rate of

the non-carbonated water accordingly.

182337 FIG. 21 shows a method for detecting an event. At operation 270, a control unit
operates a screen of a beverage dispensing machine by displaying a fiest graphic
configuration. At operation 272, the control unit detecis the occurrence of an event by way of
a detector as disclosed heremn. Such cvents can include, for example, detection of motion,

tight, sound, or force. As a result of detecting the event, the control unit displays a second

(]
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graphic configuration at operation 274, such as displaying an advertisement, warning, or other

indicator. Additional examples of such events are disclosed above.

[0234] It should be understood that the present invention as described above can be implemented
in the form of control logic using computer software in a modular or integrated manner. Based on
the disclosure and teachings provided herein, a person of ordinary skill in the art will know and
appreciate other ways and/or methods to implement the present invention using hardware and a

combination of hardware and software.

[0235] Any of the software components or functions described in this application, may be
implemented as software code to be executed by a processor using any suitable computer language
such as, for example, Java, C++ or Perl using, for example, conventional or object-oriented
techniques. The software code may be stored as a series of instructions, or commands on a
computer readable medium, such as a random access memory (RAM), a read only memory (ROM),
a magnetic medium such as a hard-drive or a floppy disk, or an optical medium such as a CD-ROM.
Any such computer readable medium may reside on or within a single computational apparatus, and

may be present on or within different computational apparatuses within a system or network.

[0236] A recitation of "a", "an" or "the" is intended to mean "one or more" unless specifically

indicated to the contrary.

[0237] The above description is illustrative and is not restrictive. Many variations of the
disclosure will become apparent to those skilled in the art upon review of the disclosure. The scope
of the disclosure should, therefore, be determined not with reference to the above description, but
instead should be determined with reference to the pending claims along with their full scope or

equivalents.

[0238] One or more features from any embodiment may be combined with one or more features of

any other embodiment without departing from the scope of the disclosure.

[0239] None of the patents, patent applications, publications, and descriptions mentioned above is

admitted to be prior art.
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WHAT IS CLAIMED IS:

1. A control system for a beverage dispenser, the control system comprising:
a motion detector;
a touch screen; and
5 a control unit electrically coupled to the touch screen and the motion detector, the
control unit configured to:
enter a sleep mode after detecting no motion events from the motion detector
after a predetermined amount of time;
send a sleep graphical configuration to the touch screen for display or turn the
10 touch screen off, as a result of entering the sleep mode; and
detect a motion event in proximity to the motion detector, and as a result, exit
the sleep mode, enter an operational mode by:
sending a first graphical configuration to the touch screen for display if
the motion event is a first type of motion event, wherein the first type of motion
15 event includes detection of motion in proximity of the touch screen, at a first
distance from the touch screen; and
sending a second graphical configuration to the touch screen for display
if the motion event is a second type of motion event, wherein the second type
of motion event includes detection of a passer-by at a second distance from the
20 touch screen, the second distance being greater than the first distance, wherein
the second graphical configuration is configured to attract attention of the

passer-by.

2. The control system of claim 1, wherein the second graphical configuration is an

attraction video.

25 3. The control system of claim 1, further comprising a plurality of beverage
dispensing valves controlled by the control system, wherein the control system powers the

plurality of beverage dispensing valves off during the sleep mode.
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4. The control system of claim 3, wherein the control system powers the plurality

of beverage dispensing valves on during the operational mode.

5. The control system of claim 1, wherein the motion detector comprises a camera

or infrared detector.

5 6. A method for operating a control system for a beverage dispenser, the method
comprising:
entering a sleep mode after detecting no motion from a motion detector of the beverage
dispenser after a predetermined amount of time;
sending a sleep graphical configuration to a touch screen of the beverage dispenser for
10 display or turn the touch screen off, as a result of entering the sleep mode; and
detecting a motion event in proximity to the motion detector, and as a result, exit the
sleep mode, enter an operational mode by:
sending a first graphical configuration to the touch screen for display if the
motion event is a first type of motion event, wherein the first type of motion event
15 includes detection of motion in proximity of the touch screen, at a first distance from
the touch screen; and
sending a second graphical configuration to the touch screen for display if the
motion event is a second type of motion event, wherein the second type of motion
event includes detection of a passer-by at a second distance from the touch screen, the
20 second distance being greater than the first distance, wherein the second graphical

configuration is configured to attract attention of the passer-by.

7. The method of claim 6, wherein the second graphical configuration is an

attraction video.

8. The method of claim 6, wherein the beverage dispenser comprises a plurality of
25 beverage dispensing valves, wherein the control system powers the plurality of beverage

dispensing valves off during the sleep mode.
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9. The method of claim 8, wherein the control system powers the plurality of

beverage dispensing valves on during the operational mode.

10.  The method of claim 9, wherein the motion detector comprises a camera or

infrared detector.

11. The control system of claim 1, wherein the second graphical configuration

includes one or more of a commercial, a video or an attraction.

12. The control system of claim 1, wherein the first graphical configuration

includes a beverage dispensing screen.

13.  The control system of claim 1, wherein the first graphical configuration
includes a warning message when first type of motion event is detected during a

predetermined time period.

14.  The control system of claim 1, wherein the first graphical configuration

includes a warning message when first type of motion event is a vandalism event.
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